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People will stare. 

Try not to get paranoid. 

The Sony VAIO® TZ with Intel® Centrino® Duo processor technology is designed to be anything but 
covert. Despite its remarkably slim profile, people are going to notice its beautiful, yet supremely 


capable form. So whether you’re in the office or on the move, you will inevitably find yourself the 


subject of more attention than you bargained for. Learn more at sony.com/vaio. 


<y 2007 Sony Electronics Inc. AH rights reserved. Reproduction in whole or in part without written permission is prohibited Sony, the Sony logo. VAIO and like.no.other are trademarks of Sony. 
Windows Vista is a trademark of Microsoft Corporation. Intel, the Intel logo, Intel Inside, Intel Inside logo. Centrino, the Centrino logo, Intel Core and Coro Inside are trademarks 
or registered trademarks of Intel Corporation or its subsidiaries in the United States and other countries. VAIO TZ uses Mobile Intel 945GMS Express Chipsets 
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Things to do while you're alive 


□ Walk the red carpet at a movie premiere 

□ Master Japanese cooking 

□ Stomp grapes 

□ See the Tony Awards, live 

□ Spend Christmas on a tropical island 

□ Fly around the world 

*D Go camping and live off the land ~ 


'wn a room 


a supercar 


L I See the Terracotta Warriors 


□ Shave your head 

□ Drive across the Seven Mile Bridge 

□ Discover a planet 

□ Get a degree in enology 

| 

□ Spend a weekend in Las Vegas like a high roller 

□ Go to the Olympic Games 


□ Experience the magic of Broadway up close 
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Whatever’s on your list of things to do in life, do it better with Visa Signature. With preferred seating at Broadway shows like Mary 
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VISA / IGNATURE 




Poppins, it takes you places regular rewards cards can ’t, in a most delightful way. 



Presenting Visa’s line of luxury rewards cards. Benefits 
beyond rewards. Dozens of card choices. Visa.com/signature. 


- 


©2007 Visa U.S.A. Inc. Ashley Brown in "Mary Poppins" ©Disney/CML 






















The S2000. 


It won the genetic dice roll. 


Slip into the cockpit of the S2000. Feel the rush of taking the 237-hp engine 
up to 8000 rpm. We think you'll agree, the family resemblance is uncanny. 


OHONDA 


honda.com 1-80Q-33“Honda ©2006 American Honda Motor Co., Inc. 

















































































The Big Dig 

What could stop engineers in Turkey from completing a tunnel 
project connecting Europe to Asia? Earthquakes, for starters. 
Then there’s that massive new archaeological find—the ancient 
port of Constantinople. Expect delays. 

BY JULIAN SMITH 
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140 The 
Science 
of Play 

Kick-ass designers, 
one-way mirrors, 
hundreds of lab 
testers—inside the 
creation of Halo 3. 
A wired exclusive. 

BY CLIVE 
THOMPSON 


148 Flirting 
With 
Disaster 

An IM infatuation 
between a 17-year-old 
blonde and a father 
of two posing as a 
young marine turned 
to romance. Then 
the truth came out. 

BY NADYA LABI 


162 Web 170 Creatures 174 This Is 


War One 

The botnet attack on 
Estonia last spring 
nearly shut down 
Europe's most wired 
country. Behind 
enemy lines with 
the foot soldiers of 
the digital age. 

BY JOSHUA DAVIS 


From the 

Black 

Lagoon 

In a Montana waste 
dump, new microbes 
have evolved. Now 
these rugged bugs 
could help fight cancer. 

BY GUY 
GUGLIOTTA 


Only a 
Test 

After shooting 
actors, models, and 
musicians, an artist 
trains his lens on 
scientists at work 
in the lab. 

PHOTOGRAPHS 
BY DANIEL STIER 
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Comic Geniuses ioo 



How the two dorks from Penny 
Arcade turned an obscure online 
comic strip into a videogame empire. 

BY CHRIS BAKER 

Oil From the Deep no 

The Jack field may be the biggest 
find in 40 years—but it's below 
the Gulf of Mexico, buried 
beneath 30,000 feet of water, 
salt, and shale. Chevron's 
first step: Get a really long drill. 

BY AMANDA GRISCOM LITTLE 


Contributors 14 

This month's writers and artists. 
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Reader rants and raves. 

Start 31 
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saving Mother Nature, dangerous 
objects The ultimate hip flask. 
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Teens really lash out. social 
hacks Use your iPhone to get 
lucky, atlas Think you overpay 
for broadband? Try Bolivia. 

Posts 65 

adventure Technology makes 
skydiving safer than ever—all you 
have to do is jump, space Amateur 
inventors mine moondust for 
NASA, law UK terrorism trial judge 
gets a tutorial on the Internets. 

Play 71 

arts Meet Urbanus Female. She 
shoots photons from her genitals. 
home Connect the blocks for a cool 
condo, test Sport convertibles 
and margarita-worthy blenders. 

Found 196 

Artifacts from the future. 

COVER Artwork for wired by 
Aaron LeMay (art direction), 

Isaac Hannaford (illustration), 

Concept Arts (rendering). 
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STAND IN AWE? YES. 

FOLLOW IN HIS FO 

NOT RECOMMEN 


Ed Viesturs was hailed by National Geographic as one of the strongest high-altitude mountaineers on 
Earth. He has gazed from the summit of Mount Everest six times, and climbed all 14 of the world's 
8,000-meter mountains, without supplemental oxygen; a feat few people will ever accomplish. There 
are exceptional explorers on this planet - but only one Ed Viesturs. 
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Your potential. Our passion. 

Microsoft 


r era 


All we are saying is give perfectly 
good hardware a chance. 

VoIP is the future. So step into it. 
Not by ripping and replacing, but by 
sticking with the here and now. It's 
possible because now moving to VoIP 
isn't about hardware. 

It's about software. 

You can keep your hardware—your 
PBX, your gateways, even your phones. 
Simply move to VoIP with software. 
Software that integrates with Active 
Directory? Microsoft' Office, Microsoft 
Exchange Server, and your PBX. 

Maximize your current PBX and 
phone investment and make it all part 
of your new software-based VoIP 
solution from Microsoft. Your hardware 
is’ready when you are. Learn more at 
microsoft.com/voip 
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HILTON GARDEN INN® 

GET "WIRED" 
GIVEAWAY 

STAY THREE NIGHTS AND GET 
THIS YAMAHA USB SPEAKER. 



Introducing the Hilton Garden Inn 
Get "Wired" Giveaway. 



It's simple, just book three consecutive 
nights at StayHGI.com using the 
promotional code "OHMS" (as in 
Ohm's acoustic law) during the month 
of October and earn a Yamaha 
NX-U10 USB Speaker. 

This compact, yet powerful, speaker is 
the perfect solution to getting beautiful, 
high-quality sound even when you're 
on the road. Just plug it into your 
computer's USB port and fill your HGI 
room with your favorite music. 


Visit StayHGI.com/WIRED for details. 


Contributors 1 15.09 


Photographer Sian Kennedy has a confession: “I had never heard of Halo 
before.” Really? "Seriously, I had no idea how big it was. To some people, 
maybe, that's like not knowing who Britney Spears is.” Kennedy got a crash 
course in next-gen gaming when he visited Bungie Studios, where the staff 
was finishing up blockbuster-to-be Halo 3 (page 140). "They were tired and 
restless,” he says, "but at least my ignorance served as a good icebreaker.” 
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Hilton 

Garden Inir 


OFFER TERMS AND CONDITIONS 
Wired readers who book online at www.StayHGI.com/WIRED 
and complete a stay for a minimum of three (3) consecutive nights 
at any Hilton Garden Inn- throughout the United States 
between October 1 and October 31, 2007 and enter the 
offer code OHMS will earn the new Yamaha NX-U10 USB 
speaker. (Approximate retail value of $150.00.) Offer is open 
to legal residents of the 50 United States and the District 
of Columbia who are 18 years of age or older as of the date 
of hotel booking. Sponsors' determinations regarding eligibility 
are final and binding. Speaker will be shipped within 6 weeks 
©f program completion to the mailing address entered on 
reservation. One speaker per reservation and one per 
household throughout promotion period. For additional 
details please go to www.StayHGI.com/WIRED. 


Guy 

Gugliotta 

Better wear a gas 
mask if you're trekking 
to the Berkeley Pit 
hazmat site in Butte, 
Montana (page 170). 
"It's as foul a piece 
of water as there is," 
Gugliotta says. "But 
scientists could find 
the cure for cancer 
there." That's because 
new—and potentially 
medicinal —organ¬ 
isms live in the strange 
brew. "I was always 
interested in microbes," 
says the former Wash¬ 
ington Post science 
writer, "but this was 
like Creature From 
the Black Lagoon" 


Ralph 

Peters 

"We are not militarily, 
structurally, legally, 
or emotionally 
prepared for the threat 
of cyberwar," warns 
Peters, a retired Army 
intelligence officer and 
author ofthe recent 
Wars of Blood and 
Faith. "China and Rus¬ 
sia have cyberattack 
reserves that can be 
mobilized instantly," he 
adds. "We must think 
beyond uniforms and 
drill fields to create 
digital-age minutemen 
with keyboards instead 
of flintlocks" Peters 
issues his call to arms 
on page 168. 


Julian 

Smith 

When is a tunnel not 
just a tunnel? When 
it costs $3 billion, runs 
through the ruins of 
Constantinople, and 
sits about 12 miles 
from an active fault 
line. (D'oh!) A con¬ 
tributor to Outside, 
Smith went to Turkey 
to report on the Mar- 
maray Project (page 
154). "It was hot as 
hell inside, but they've 
found amazing stuff, 
like a sack full of 
human skulls," he says. 
"Plus, the tunnel could 
be the safest place 
to be when a monster 
quake flattens the city." 


Amanda 
Griscom Little 

"A hundred years ago, 
if you poked a straw 
in the ground you got 
a gusher," Griscom 
Little says, referring 
to the early American 
wildcatters. "Now you 
have to stick a five-mile 
syringe into Earth's 
deepest veins to find 
oil." To explore the new 
world of ultradeep drill¬ 
ing, this granddaughter 
of a Texas oil worker 
helicoptered 140 
miles off the Louisiana 
coast to a rig called 
the Cajun Express 
(page 110). What she 
found left her both 
"aghast and dazzled." 


illustration by Christopher Sleboda 
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Windows Vista - 
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imagine a laptop you don’t need a lap for. 

Imagine doing all your work on the move, but without the weight and size of a laptop. 
The Q1 Ultra has Genuine Windows Vista'" Home Premium, a unique integrated 
split-QWERTY built-in keypad, an ultra-bright 7" wide LCD touch screen, high-speed 
connectivity and an optimized InteP Ultra Mobile processor; yet it’s as mobile as you 
are. With the Samsung Q1 Ultra, it’s not that hard to imagine. 

To learn more, visit www.samsung.com/q1ultra 
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POWERFUL. ALUMINUM 4 00 -*4 P* V8 ENGINE 
SLEEKER. LIGHTWEIGHT A L I N U M BODY. 
LUXURY TRANSFORMED BY DESIGN. 
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re: Death and Transit 

you know what’s better than giant space robots? A heaping helping of struc¬ 
tural engineering, that’s what. We got a monster-truckload of mail about our story on 
Hans Reiser, the Linux ace suspected of killing his wife. Sure, some were your standard 
she’s-been-abducted-by-the-Russian-mob-so-contact-an-astrologer missives. But a 
surprising number gushed about structure—the way author Joshua Davis framed the 
narrative with lines of Reiser’s own code. Thanks for noticing! Also from the I-heart- 
underpinnings department: love letters to abroadfrom the transportation policybrigade 
RSVP’ing to our piece on the lack of high-speed rail in the US. It’s better in France, 
apparently. No, Germany. Uh, hello, Japan much? And check out those Maglevtrains! No, 
tubular rail! Maybe we’ll rethink that scrapped feature on new asphalt technologies. 



It's a Guy Thing... 

"The Rebirth of Optimus 
Prime” and "Toy Wonder” 
(issue 15.07) pinpointed 
the reason why those toys 
and Transformers have had 
such an impact on any guy 
in his thirties—I feel Pve 
waited forever to see the 
new movie. My wife looks at 
me like I'm crazy obsessed, 
but your articles nailed it. 
Thanks for the good read. 

Nicholas Goblirsch 

SEWELL, NEW JERSEY 

...And a Girl Thing 

An obsession with the Trans¬ 
formers was not just a boy 
thing ("The Rebirth of Opti¬ 
mus Prime”). I definitely 
wasn't the only girl who 
would play with the toys and 
watch the show religiously 
after school. Today there are 
no fewer than eight origi¬ 
nal Transformers on display 
on my bookshelves. For the 
record, my faves are Side¬ 
swipe, Sludge, Snarl, Astro- 
train, and Soundwave! 

Maia Weinstock 

BROOKLYN, NEW YORK 


The geeks 
whose 
minds were 
shapedby 
Transformers 
are the same 
ones who 
now have a 
passion for 
robotics. 

Paul Dale Roberts 

ELK GROVE, CALIFORNIA 


Bad News Bots 

I suffered through Transform¬ 
ers , two and a half hours of 
shameless shilling for the mil¬ 
itary compounded by nonstop 
product whoring and rounded 
out with a breathlessly vapid 
script ("The Rebirth of Opti¬ 
mus Prime”). To see that the 
movie is now past a quarter 
billion in sales only reinforces 
my horror at how efficient a 
propaganda distribution vehi¬ 
cle Hollywood can be. Just 
pile on the CGI glitter and 
tweak the product-fetish nos¬ 
talgia knobs. Yikes. Thank 
you, Scott Brown, for closing 
your Transformers piece with 
honesty on these issues. 

Chris Amato 

NORTHAMPTON, MASSACHUSETTS 


Found in Space 

You've probably already 
been yelled at by the fan- 
boys with regard to your ref¬ 
erences to Optimus Prime's 
death ("The Rebirth of Opti¬ 
mus Prime”). He in fact did not 
die (permanently) in the 1986 
movie. He was later found in 
space and returned during 
the third season of the show. 
Megatron, however, never 
returned after the movie— 
not as Megatron, anyway; he 
was rebuilt as Galvatron. 

Lije White 

LAKELAND, FLORIDA 

All Aboard! 

In your article on the lack of 
high-speed trains in the US, 
you didn't touch the sacred cow 
that funds transportation else¬ 
where (Start, "Going Nowhere 
Fast,” issue 15.07): gas taxes. 

In Portugal, I was paying the 
equivalent of $7 per gallon for 
gas; in the Netherlands, close 
to that. And public transporta¬ 
tion in those countries is great, 
comfortable, and regular. 

That's where your high¬ 
speed rail is—new tracks, new 
trains, low fares, just wait¬ 
ing for you. No bond issues 
necessary, and everybody 
has an investment in it. 

Dennis Bathory-Kitsz 

NORTHFIELD, VERMONT 



Road Rage 

I disagree with your claims 
that American freeways are 
"almost universally awesome” 
("Going Nowhere Fast”). 
Beside the fact that I am not 
aware of any research about 
the awesomeness of freeways, 
to anybody who has driven 
on a European freeway this 
claim is nonsense. US free¬ 
ways are poorly maintained 
and rarely allow for a smooth, 
long ride. Yes, the US govern¬ 
ment did invest in automotive 
infrastructure, but it stopped 
short of its commitment to 
maintain those roads for the 
safety and comfort of drivers. 

Haim Toeg 

LONG BEACH, CALIFORNIA 
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Dispatches From the 
Hyperlocal Future 

That's hyper as in 
inked and local as in 
location. It's a new 
kind of city In which 
you're never out 
of touch and never, 
ever out of options. 

by Bra ct Sterling 


J >• 




Bob Rhubart 

Excerpted from Arch2Arch 


to subscribe wired.com 


Sterling's 
story is a 
reminder 
that the main 
danger to any 
company is 
an inability 
to see the 
connection 
between 
today's 
fiction and 
tomorrow's 
fact. 


The Perfect 
Crime Story 

Though it would be difficult to 
write an uninteresting piece 
about the bizarre case of Hans 
Reiser and his missing wife, 
you made it even better with 
your writing ("The Trials of 
Hans Reiser," issue 15.07). The 
language was perfect. The 
pacing and the interweaving 
stories of the people involved 
were captivating. The use of 
the lines of code between the 
different points of narrative 
was surprising and very fitting. 

Jon Forbing 

GALT, CALIFORNIA 

Does Not Compute 

Strange that a man skilled in 
databases ("The Trials of Hans 
Reiser") cannot connect: 

• Mother-in-law gone to Russia 

• Children gone to Russia 
•Money gone to... 

• Wife missing and gone to...? 

Lawrence E. Stoskopf 

SAUNA, KANSAS 


Lawnmower Man 

In "Silent Green" (Play, Test, 
issue 15.07) you missed the 
most wired part of the electric 
mower field: robotic mowers. 
They're convenient for every¬ 
one and crucial if you have 
a physical limitation. I own 
two robomowers and have 
the best lawn in the neigh¬ 
borhood. No exhaust pollu¬ 
tion, of course, but there's 
also no grass-catcher to 
mess with—the robots mulch 
everything. I use almost no 
herbicide, because the robots 
can mow three times a week 
if I want; the grass loves 
to be trimmed, but weeds 
can't stand it. These mow¬ 
ers are hackable, strong, 
robust, handle hilly and 
lumpy terrain, and are sup¬ 
ported by smart user groups. 
Richard Gard 

NEW HAVEN, CONNECTICUT 


Number Theory 

Check out the spine of the 
15.07 issue. Upside down, it 
reads "LO.ST" where the font 
makes the 1 in 15.07 look like 
a T. Funny that one of your 
cover items was Google Maps. 
Coincidence? I think not! 

Milton Lau 

RIO RANCHO, NEW MEXICO 



Return to Sender 

See page 192 for contest rules. 


.y 
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Urine Container 

BY ANDREW MCVIE 


UNDO In Transformers, Bumblebee transforms from a 1976 Chevrolet Camaro, 
not a 1974. ("The Making of an Autobot," issue 15.07). The photo of the Volcano 
water slide was taken at Great Wolf Lodge in Wisconsin, not Siam Park in the 
Canary Islands ("Wicked Water Rides," Start, issue 15.06). RANTS Letters 
should include writer's name, address, and daytime phone number and be sent 
to rantsl@wired.com. Submissions may be edited and may be published or used 
in any medium. They become the property of wired and will not be returned. 


Range Rover 

Nowhere in your review of 
walkie-talkies (Play, Test, 
15.07) did you mention that 
higher-powered walkie- 
talkies require a license to 
use. If you want real range 
from a GMRS talkie, for¬ 
get about all those toys 
you tested and buy an Icom 
F21GM. But get a license first. 

Mike Cornwall 

O’FALLON, ILLINOIS 

Snack Attack 

In the game Fatworld! (Play, 
Games, issue 15.07) partici¬ 
pants play the role of restau¬ 
rant magnates, enjoying along 
with their customers "food 
allergies, diabetes, heart dis¬ 
ease, and death." I'll wait 
for the Wii version, where I 
can race my wife to see who 
can scoop up the most dip 
with virtual tortilla chips. 

Tom Barlow 

Excerpted from 
Bloggingstocks. com 
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THE CONCEPT BEHIND OUR 
TRIPLE PROTECTION SYSTEM 


PRECISION TIMER 



GILLETTE CLEAR GEL WITH TRIPLE PROTECTION SYSTEM 


| ©2007 The Gillette Company 


Gillette® 

The Best a Man Can Get ™ 
















































He’s about to get a flat tire. 
He’s not about to stop. 



Bridgestone Run-Flat tires let you drive up to 50 miles 
at 50 mph after a flat so you can avoid the potential 
danger of changing tires along a busy highway. 

For details, please visit our website. 



Our passion for the very best in technology, quality and service is 
at the heart of our commitment to you wherever you are in the world. 
Bridgestone wants to inspire and move you. 


UmuuESTunE 

PASSION for EXCELLENCE 




Side-Reinforced Rubber 


The sidewall is reinforced with harder 


rubber than usual to allow the tire to carry 
the vehicle's weight following deflation. 


www.bridgestonetire.com 
www. runf lat-system. com 


BRIDGESTONE CORPORATION 



























ADVERTISEMENT 



KEEP DRIVERS IN CONTROL 




The sudden thumpity-thump of a flat tire is as unnerving as it is inconvenient, and interrupting your 
journey to put on a spare is sure to deflate the enthusiasm for any trip. Run-Flat tires are an increasingly 
popular advance in tire technology that allow drivers to continue to a safe location and avoid the 
hazard of changing tires by the roadside. 



BRIDGESTONE’S SELF SUPPORTING 
RUN-FLAT TIRES (RFTs) 

These advanced and durable tires 
support the vehicle's weight when a 
tire goes flat due to puncture or slow 
leak. Instead of the jarring pull of a 
sudden flat, drivers with RFTs feel 
little-to-no difference, and can more 
easily maintain control in the absence 
of tire pressure. 




REINFORCED RUBBER 

RFTs utilize thicker sidewalls and 
stronger, reinforced rubber that 
provides a consistent driving experience 
even if a tire is punctured. 


STRENGTH AND SUPPORT 

Bridgestone engineers designed 
wider than normal bands of steel 
wire (known as beads) that assist in 
keeping the rim attached to the tire 
in the event of a severe puncture 
occuring at a high speed. 


HEAT RESISTENCE 

Friction from traveling at high 
speeds slowly wears away at a tire’s 
tread and weakens the underlying 
rubber. Bridgestone RFTs incorporate 
heat-resistant rubber to maximize 
the lifespan of the tires. 


Driving on RFTs after tire pressure is lost feels so similar to driving on fully 
inflated tires that a tire pressure monitoring system is required to notify drivers 
that a puncture or leak has occurred. 



Vehicles with Bridgestone Run-Flat tires can travel up to 50 miles at a speed of 
up to 50 miles per hour, providing sufficient range to find a convenient location 
to replace a tire. 


ISmugestuhe 

PASSION for EXCELLENCE 


FOR MORE INFORMATION, VISITWWW.BRIDGESTONETIRE.COM. 
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gotoverizonwireless.com/blackberry | visit a Verizon Wireless Communications Store | call 1.800.VZW.4BIZ/S99.4249J 


Paris, France 


Global Capabilities 
Email and Phone 
Web Browser 
BroadbandAccess Connect Capable 
Trackball Navigation 
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Turns Out, Money 
Does Grow on Trees 

Eco-capitalists save Mother Nature by charging for her services, by David Wolman 



THIS PAST SPRING, 

David Brand went on a 
property-scouting trip 
to Malaysian Borneo. 
Deep in the rain forest, 
Brand—founder and 
director of a forestry 
investment business- 
met locals who just 
couldn’t grasp what this 
Westerner was doing 
there. They were mys¬ 
tified he did not want to 
build an illegal logging 
mill. One of them put 
his arm around Brand’s 
shoulder. “No one can 
see what we do here, my 
friend,” he said. 'We can 
cut it all down for you.” 

Brand sighed. He 
wasn’t there to clear-cut 
the rain forest. In fact, 
soon after scoping out 
that land, he hopped on 
a plane to London where, 
in a matter of weeks, he 
raised $200 million to 
buy tracts of forest like 
the one in Borneo—and 
he’s not going to raze 
those, either. They’re 
investments. The return 
will come from deals 
with companies shop¬ 
ping for pollution off¬ 
sets or with NO Os and 
governments that will 
pay to protect the plan¬ 
et’s wild places—not 
because they’re pretty, 
but because they 
perform a service.» 
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The eco-capitalists are coming, and they 
aren't wielding Thoreauvian platitudes 
about the sanctity of nature. Their jargon 
is far less lyrical: ecological assets, envi¬ 
ronmental markets, ecosystem services, 
natural capital. For these guys, biofuels and 
long-lasting lightbulbs are fine but they're 
nothing more than a short-term play. The 
real money is in nascent markets indexed 
to the health of Mother Nature. 


People understand the economic value of 
nature's goods because we constantly pay for 
them: seafood, timber, copper, cut flowers, 
natural gas. But nature also provides services 
that stabilize spaceship Earth. Insects pol¬ 
linate crops, wooded hillsides purify water, 
trees sequester C0 2 , and wetlands buffer 
cities against storm surges. How much are 
those services worth? Who knows. They've 
always been free, or treated as such. Nature 
has never submitted an invoice. 

But they're not free, of course. We can 
tell by the enormous price we pay when 
they decline or disappear. Think Hurricane 
Katrina, unpollinated crops, and deadly 
mudslides caused by deforestation. As the 
new age of environmental awareness dawns, 
people and governments are starting to put 
a dollar value on these services. In practice, 
that means paying to protect the land where 
services are most concentrated. And who¬ 
ever owns the land can reap the profits. 


It's a twist on carbon cap-and-trade systems. 
In Europe, governments force companies that 
emit too much carbon to buy credits from 
those with excess credits (because they've 
cut back their own emissions). As the econ¬ 
omy expands, the demand for—and thus the 
price of—carbon credits increases. Despite its 
growing pains, the European Emissions Trad¬ 
ing Scheme has created a $4 billion-a-year 
carbon market, and no amount of cynicism 


about its efficacy can change the fact that sky¬ 
rocketing public interest in carbon neutrality 
equals big money for carbon traders. 

A similar setup in the US is wetland bank¬ 
ing. Thanks to the Clean Water Act of 1972, 
developers must compensate the state for 
wetlands they pave over. Specialized busi¬ 
nesses from Florida to California now buy 
up wetland areas and sell mitigation cred¬ 
its to developers. 

Brand and others are betting that suc¬ 
cessful trading of carbon will kick-start the 
creation of other cap-and-trade systems 
for ecological services like watershed pro¬ 
tection, biodiversity, and erosion control. 
But it's more complicated than it sounds. 
Carbon disperses and has a global impact. 
A Latin American butterfly or a Myanmar 
riverbank? Not so much. “Those are local 
assets," explains Jesse Fink, a cofounder of 
Priceline.com and a prominent eco-capitalist. 
The challenge is connecting global capital 


markets so that a butterfly matters as much, 
financially, to an investor in Chicago as it does 
to a fanner in Costa Rica. That will require the 
creation of a whole new financial transaction 
infrastructure, combining local businesses 
that can authenticate commodities on the 
ground with international registries, remote 
sensing, canopy monitoring, and other mech¬ 
anisms to monitor and standardize trades. 

Tough? Sure. But many experts see these 
kinds of deals as inevitable. When carbon cap- 
and-trade comes online in the US, there will 
be no shortage of demand, because most of 
corporate America will be shopping for mit¬ 
igation credits. Build a cap-and-trade frame¬ 
work for other eco-assets and firms will profit 
not just from the sale of carbon offsets but 
from quantifiable gains in soil conservation, 
biodiversity, and watershed protection. 

Still, the world's investment institutions 
haven't bought in just yet. As one former 
Goldman Sachs strategist explains: “First 
there needs to be 50 or 100 funds out there 
like Brand's. People need to invest in it to 
make it real." The big banks “are on board 
conceptually," Fink adds, “but they're not 
going to be first in line to make this invest¬ 
ment. The first people in are people like me. 
I'm willing to take a chance that I will get the 
return, but I'm also trying to get the mar¬ 
ket started." In emerging markets, the first 
investors reap the benefits. And in an eco- 
market, you reap what you don't sow. M 
////////////////^^^^ 

DAVID WOLMAN (david@david 
-wolman.com) wrote about high-speed 
railroads in issue 15.07. 


When US companies can profit from not just carbon 
offsets but gains in soil conservation and biodiversity, 
they'll be clamoring for the opportunity to go green. 




Eavesdropping on Your Musical Life 

Ever wonder why those twits Opie and Anthony get to be radio stars? Blame Arbi- 
tron (and perhaps, yourself). Since the 1960s, the survey-research company has paid 
listeners to keep a handwritten log of every station they tune in to. Arbitron crunches 
the numbers, releases the ratings, and-presto!—doofus shock jocks stay on the air. 

Now, with the introduction of its Portable People Meter, the company is on the 
verge of a radical leap into the present. The BlackBerry-sized gadget clips to listen¬ 
ers' clothing, eliminating the log. Participating broadcasts are encoded with an inau¬ 
dible ID code, which is picked up by a sensor in the device-whether you're bopping 
to Kylie Minogue in your car or swaying to Air Supply in the produce aisle. "Your only 
job is to carry it," says Arbitron's Thom Mocarsky. "And we know when you do." 

After five years of testing, the system was rolled out in New York and Houston. 

It'll go nationwide by 2010. Eventually Arbitron will have 70,000 deployed, all but 
banishing survey bias from the ratings. All this is good news for Aerosmith fans. 

Rock stations have been losing ground to hip hop, Spanish, and talk, but they score 
high on the People Meter. Unfortunately, that also means Opie and Anthony, whose 
main outlet is New York's K-Rock, may be with us a little longer, -sieve knopper 

illustration by Christopher Slehoda 
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The all-new 330-hp G Coupe. Intensity captured. 

^ lnfiniti.com/allnewGcoupe. Intensity explained 


Late August 2007. Intensity unleashed 



Visit your local Infiniti retailer to schedule a test drive. 
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Need Cash? Sue Google! 

To the victor belong the spoils—and the lawsuits. With its $150 billion market cap, Google has 
become a prime target of the litigious, and we're not just talking about Viacom's billion-dollar 
YouTube assault. Claiming everything from patent, trademark, and copyright infringement to 
fraud, dozens of companies have decided that the time is right to cash in by hitting Google with 
a barrage of lawsuits. Do any have a case? You be the judge, —michael myser 



Perfect 10 

Nudes purveyor Perfect 10 realized people 
could get free thumbnails of its pinups by 
typing “Perfect 10" into Google. Tiny free 
porn? That won't stand. So the company 
went to court. Now a judge is also consider¬ 
ing whether Google is liable for linking to 
pilfered Perfect pics on competing sites. 

Universal Tube and Rollform 

Less than a month after Google bought 
YouTube, Universal Tube and Rollform 
Equipment Corporation suddenly 
discovered it had grounds for legal action. 
The complaint: trademark infringement 
and “nuisance traffic" due to the similari¬ 
ties between utube.com and YouTube.com. 

iLor 

The same day this Kentucky software firm 
scored its second patent for “enhanced 
hyperlinks" (which show multiple options 
when you roll a cursor over them), it 
ran off to the courthouse. Good idea: It 
at least got Google into negotiations. 

American Blind & Wallpaper 

It seems the competitors of Amer¬ 
ican Blind & Wallpaper purchased 
the company's trademarked name in 
Google's AdWords program. Suddenly 
searches for American Blind & Wall¬ 
paper turned up lesser products. The 
horror! In April, a district court judge 
ruled Google would face a jury trial for 
alleged trademark infringement. 

Intertainer 

Even though it closed up shop five years 
ago, Intertainer somehow came out of 
retirement in January to sue Google, Apple, 
and Napster for infringing on its patent 
for... wait for it... delivering digital video 
and music over the Internet. It may seem 
absurd, but Intertainer got a settlement 
out of Movielink in March. 


Most Dangerous Object in the Office This Month 


It's like sports gel for alcoholics: a generous 
pour of gin, rum, vodka, whiskey, or tequila in a 
rip-top, palm-sized plastic pouch that's simple 
to tote and conceal. What could go wrong? 
The $2 Pocket Shots are perfect for marathon 
drinkers, drinking marathoners, world trav¬ 
elers, outdoorsy types, frugal concertgoers, 
or for steadying the nerves on a Tuesday 
morning. We keep ours in a manila enve¬ 
lope labelled "sources." -rebecca smith hurd 
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Smart 

Things 

About 

Genomics 

1. The real ben¬ 
efit of study¬ 
ing genomes is 
that it has taught 
us how little we 
know. We used 
to think non¬ 
coding “junk” 
DNA didn’t do 
anything. Now it 
turns out it may 
contain under¬ 
lying instruc¬ 
tions for how 
DNA works. 

2. Genomics’ 
reductionist 
approach has 
become more 
holistic. Now 
we also look at 
all the proteins 
a cell makes 
(proteomics), 
RNA transcrip¬ 
tion (tran- 
scriptomics), 
molecules that 
control which 
DNA gets turned 
on (epigenom- 
ics), and cell 
energy consump¬ 
tion (metab- 
olomics). 

3. Important 
genes usually 
exist in multiple 
copies, in case 
one iteration 
gets damaged. 
This results in 
lots of leftover, 
deactivated 
genes from up 
the evolution¬ 
ary tree—solid 
molecular proof 
that Darwin was 
right—birds 
have genes for 
teeth; humans 
share genes 
with gorillas. 


illustration by Paul Willoughby 
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Dogs Will Eat Anything 




WHEAT FLOUR 


For a doggie treat that 
presents itself as a twist of 
beef and cheese sticks, you 
wouldn't expect wheat to be 
the first ingredient listed. Turns 
out these snacks are closer to 
soft pretzels than Slim Jims: 
They're made mostly of wheat 
flour and pregelatinized wheat 
flour—a processed starch that 
makes food easier to digest. 


Sugar, sugar, and sugar 
Now that the health risks of 
high-fructose corn syrup are 
well known, manufacturers 
have begun to distill the sugar 
out of it, selling the result as 
"crystalline fructose." The 
health risks are the same. 

But at least the stuff isn't 
too poisonous: Archer Dan¬ 
iels Midland claims that its 
crystalline fructose contains 
no more than 1 milligram of 
arsenic per kilogram. Sweet! 


GLYCERINE 


Beef and cheese tend to be 
naturally moist, but beef 
and cheese SnawSomes 
(which look like shiny puppy 
biscotti) get their appetizing 
sheen from glycerine. 

■ 

Actually, the package merely 
promises "beef flavor." Accord¬ 
ing to the FDA, that means 
beef need only be present in 
an amount "sufficient to be 
detected." And you can bet it's 
not going to be filet mignon. 
The Association of Feed Con¬ 
trol Officials defines "meat" in 
pet foods as "striate muscle 
which is skeletal or that which 
is found in the tongue, in the 
diaphragm, in the heart, or in 


the esophagus; with or with¬ 
out the accompanying and 
overlying fat and the portions 
of the skin, sinew, nerve 
and blood vessels." Woof! 

A goulash of milk derivatives 
containing less than 51 percent 
actual cheese. Cheese product 
is generally rejected by nutri¬ 
tionists for use in school lunch 
programs—something to 
think about if you treat your 
pooch like a substitute child. 


Because these Scooby snacks 
are mostly wheat, Del Monte 
pumps in soy protein concen¬ 
trate—essentially mashed 
soybeans with the fats and 
carbs removed. This brings 
SnawSomes up to a whopping 
4 percent protein—just a 
touch more than a Twinkie. 


NATURAL SMOKE FLAVOR 


Produced by burning wood 
chips and condensing the 
smoke into a liquid, this addi¬ 
tive creates the illusion that 
food has been cooked over a 
flame. A CDC report showed 
that 92 percent of commer¬ 
cial liquid smoke flavorings 
contain benzoapyrene, a 
substance known to cause 
stomach tumors in animals. 
Thankfully, there's not enough 
here to be a real issue. 


A dash of flavor. But take note: 
Dogs can develop a blood 
disorder from eating onions or 
garlic. The amount in a single 
SnawSomes won't be harmful, 
but it's best to keep Fido from 
scarfing down the whole pack¬ 
age at once. -Patrick di justo 
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"-charged devices to an advanced nationwide 3G network, we've 
e very latest in mobile technology. But now, we're even giving 
: opinion on the best ways to use it. And since you're reading 
ne of two things: A) you're really excited because you're holding 
New Social Etiquette. Or B) you're really bummed because 
beaten you to our book of contemporary social wisdom. But 
. You can always download your own copy at heliosocial.com. 


IE VOICE OF THE NEW SOCIAL ETIQUETTE. 


i 3G service is available in select locations in the red states, the blue states and even 
□me features are network, condition and device dependent and are not. available in ail 
es Service is subject to Help's Membership Terms. Some restrictions apply. See your 
l Google and the Google Logo are trademarks of Google Inc, and all other marks are the 
peetive owners. Helio, the Helio logo. Ocean and "Don't Call It a Phone" are trademarks 
ore information on Helio, visit www.hefio.com, ©2007 Helio LLC. 


















Buzzing Past China’s 
Electronic Sentinels 

When I'm emailing my friend-a Chinese citizen-in Shanghai, should I avoid 
mentioning politics? I don't want the guy to end up in a prison camp. 

You’re right to be wary, since Chinese ISPs regularly intercept emails that 
contain what the government deems to be controversial keywords. Ifyou're 
planning to name-check Falun Gong or the Dalai Lama, even in jest, don't be 
shocked if your email fails to reach its destination. A single injudicious email, 
however, probably isn’t enough to land your friend in hot water. “Ifyou’re 
not planning to organize any actual regime-threatening action or provoke 

□ B B SEP 2007 


others to do so, you're pretty 
much free to blather to your 
heart's content," says Rebecca 
MacKinnon, an assistant pro¬ 
fessor at the University of Hong 
Kong's Journalism and Media 
Studies Center. In other words, 
if your friend is just an Aver¬ 
age Guo, there's little threat of 
the occasional anti-Communist 
quip resulting in his arrest. 

But if your pal is involved in 
delicate matters—say, organizing 
strikes or religious gatherings— 
then you both need to exercise 
the utmost caution. Odds are the 
guy is already under surveillance, 
and the authorities may be look¬ 
ing for an excuse to lock him up. 

A foreigner's careless email may 
be just the pretext they need. 

There are, of course, steps 
your friend can take to dodge 
Big Brother. For starters, he 
should email only from cyber¬ 
cafes, preferably ones without 
cameras. It's also imperative 
that he steer clear of Chinese 
email services, as well as foreign- 
branded services like Yahoo 
.com.cn. MacKinnon says that 
email services inside China are 
obligated to hand over user data 
and communications to Chinese 
cops whenever they ask for it. 

Gmail is a better option, 
particularly if your buddy uses 
the secure HTTPS protocol. 

He should also consider using 
an anonymizing tool like Tor 
(tor.eff.org ), which offers 
instructions in Chinese. 

You could also consider ditch¬ 
ing email altogether in favor of 
Skype; the network protects its 
phone calls with 256-bit encryp¬ 
tion. Just make sure your friend 
downloads the requisite software 
from Skype's international site; 
the Chinese-language Skype site 
is reputed to place spyware on 
user's computers... which would 
kind of defeat the purpose.» 


illustrations by Christoph Niemann 




















When my grandchildren go 
fishing, I want there to be 
something to fish for.” 


Bob Hicks 

Steward, Steamfitters Union #868 


Coal used to be a four-letter word when it came to the environment. 
But supercritical coal-fired technology from Hitachi is helping change all 
that, starting with MidAmerican Energy Company’s Council Bluffs Energy 
Center Unit 4. A new kind of power plant is taking shape here, one capable 
of producing much of Iowa’s electricity with virtually no waste. Watch 
how Hitachi innovation is helping create a brighter future for coal, and for 
generations to come. 


Hitachi i true stories 


COAL'S COMEBACK 


© hitachi.com/truestories 


(►) Watch the documentary film series at hitachi.com/truestories 


HITACHI 

Inspire the Next 






Will I run into problems if I order absinthe 
online from a supplier based in Europe? 

Perhaps, Mr. Van Gogh. US Customs and 
Border Protection is responsible for 
checking all shipments from overseas, 
and the agency's take on the Green Fairy 
seems pretty cut-and-dried: "The impor¬ 
tation of absinthe and any other liquors 
or liqueurs that contain Artemisia absin¬ 
thium is prohibited." So there's always the 
risk that Customs will seize your package. 

Thankfully, absinthe enthusiasts 
report that seizures are rare, particu¬ 
larly when there's just a bottle or two 
at stake; Mr. Know-It-All confesses that 


he's among the countless Americans 
who've successfully ordered the fabled 
liqueur from Europe. Some suppliers, 
like Britain's AbsintheClassics.com, use 
couriers instead of shipping services 
and guarantee safe delivery to the US. 

But before you plunk down $168 for 
a bottle of Jade Edouard, it's probably 
worth checking with your state liquor 
authority, too. Several killjoy states pro¬ 
hibit the delivery of liquor to private resi¬ 
dences, regardless of whether the tipple 
in question is absinthe or Yukon Jack. 

When my newborn twins eventually ask 
how they came to be, should I tell them 
about the fertility drugs that were likely 
responsible for the multiple birth? 

Absolutely, as long as you're careful to 
reassure the kids that they were extremely 
wanted—even if, truth be told, you pan¬ 
icked upon learning that you had two buns 
in the oven. "Parents can explain in simple 
terms that mommy needed help in order 
to have her babies, and that she and daddy 
wanted their special babies in order to 


complete their family," says Susan J. 

Alt, editor-in-chief of Twins magazine. 

If you're concerned that your kids 
will get teased should word of their 
drug-assisted conception hit the play¬ 
ground, relax. Plenty of grade school¬ 
ers circa 2014 will have been conceived 
with the aid of fertility treatments, so 
there shouldn't be any stigma. Remem¬ 
ber, it was less than three decades ago 
that test-tube babies were considered 
curiosities; now, no one bats an eye. 

As for when to broach the topic, some¬ 
where between fourth and sixth grade 
seems right. "Maybe wait until your chil¬ 
dren are learning these kinds of things in 
school," advises Nancy L. Segal, author 
of Indivisible by Two: Lives of Extra¬ 
ordinary Twins. Once your twins have 
grasped the basics of eggs and zygotes, 
they're definitely ready to hear about 
your reproductive kick-start. M 

Need help navigating life in the 21st 
century?Email us at mrknowitall 
@wired.com. 



Japanese 
Schoolgirl 
Watch: Blink 
Different 

Standard schoolgirl uniform it's 
not. Hip teens are hitting the Tokyo 
Lash Bar in the city's Omotesando 
district for eye-poppingly over¬ 
engineered fake lashes. Using a 
unique applicator and a special 
latex adhesive, makeup pros install 
a set of these architectonic master¬ 
pieces, like the high-end Velvet 
Feather for about $43 and Yel¬ 
low Flash or Dazzling Diamante 
for less than $20. A bit steep, 
but the lashes can be reused as 
many as 10 times. Plus, the falsies 
often have unexpected features. 
Take Lucent Sky and Lucent Sun: 

When light hits these translu¬ 
cent lashes, they cast colored pat¬ 
terns on a gal's face. If only they 
made a pair that blinked when her 
keitai rang... -Brian ashcraft 
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Dear (circle one): 

BMW 

Lexus, 

Mercedes, 

Other, Owner. 

I am truly sorry for what happened on the road today I did not see you next 
to me at that light. If I had I would have eased off the gas a little when the 
light changed. I did not mean to cause you any embarrassment in front of 
your (circle one): Wife, Young Girlfriend, Secretary, Other. I realize you spent 
a great deal of money on your car and the last thing you need is some guy 
in a VW Passat to leave you behind like that. If I see you again on the 
road I will be sure to let up on the gas and let you pass me. 

Sincerely 


Your Name Here 



The Volkswagen Passat 2.0 Turbo out-sprints the BMW 525i, the Mercedes C230 and the Lexus IS 250 from 0 to 60 mpht It also boasts 
more torque, an interceded turbocharger, a push-button ignition and available SIRIUS Satellite Radio! All for only $23,180. So if 
probably shouldn't be surprising that when you get inf© a Volkswagen, if gets into you. The Volkswagen Passat 2.0 Turbo. Who knew? 



"Based on a comparison of 0-60 mph times for comparably equipped models. “Base MSRP for 2007 Passat with manual transmission. Passat shown 
with body kit, package 1 including SIRIUS Satellite Radio and optional 18" wheels, $29,401. Prices exclude accessory installation and painting, transportation, 
title, taxes, options and dealer charges. Actual price determined by Volkswagen dealer. ©2007 SIRIUS Satellite Radio, Inc. "SIRIUS" the SIRIUS dog logo and 
"The Best Radio on Radio" are trademarks of SIRIUS Satellite Radio, Inc. ©2007 Volkswagen of America, Inc. (vw.com) 


SIRIUS& 

SATELLITE RADIO 

THE BEST RADIO ON RADIO' 











We Have Ignition 

How do you test a new kind of rocket engine? Step 1: Bolt it to a trailer in the middle of the Mojave Desert. 
Step 2: Vroom! In this case, NASA is firing up the 5M15, which runs on compressed liquid methane. The odor¬ 
less substance has multiple advantages over conventional rocket propellants: It's cheaper, it requires much 
less insulation, and it exists on several planets NASA hopes to travel to-Mars, here we come. That means 
astronauts could collect their own fuel for the trip home. (Watch the engine rev up at wired.com/extras .) 
Bonus rocket science: Those glowing figure eights in the blast stream are called Mach disks, after the guy 
who lent his name to the speed of sound. They're shock waves, created as the expanding fuel hits the higher 
atmospheric pressure outside the nozzle. If part of this blast weren't obscured, you could take the number 
of Mach disks (we count seven) and multiply by the speed of sound-about 758 mph at the 1,300-foot alti¬ 
tude of this test—to estimate the speed of fuel exiting the engine. Just don't get too close, -erin biba 
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Alpha Geeks 

Get to the PowerPoint 


Let us now bullet-point our praise for Mark Dytham and Astrid Klein, two Tokyo-based archi¬ 
tects who have turned PowerPoint, that fixture of cubicle life, into both art form and competitive 
sport. Their innovation, dubbed pecha-kucha (Japanese for "chatter"), applies a simple set of 
rules to presentations: exactly 20 slides displayed for 20 seconds each. That's it. Say what you 
need to say in six minutes and 40 seconds of exquisitely matched words and images and then sit 
the hell down. The result, in the hands of masters of the form, combines business meeting and 
poetry slam to transform corporate cliche into surprisingly compelling beat-the-clock perfor¬ 
mance art. (You can see my pecha-kucha presentation at wired.com/extras.) 

The duo—Dytham is British, Klein Ital¬ 
ian-invented pecha-kucha four years 
ago to help revive a struggling perfor¬ 
mance space they owned. The first pre¬ 
sentations were such a hit that they began 
hosting monthly pecha-kucha events, 
boozy affairs at which Tokyo architects 
and designers showcased their stream¬ 
lined offerings to crowds of hundreds. 
Now there are pecha-nights in 80 cit¬ 
ies, from Amsterdam and Atlanta to San 
Francisco and Shanghai. Why? Dytham 
believes that the rules have a liberating 
effect. "Suddenly," he says, "there's no 
preciousness in people's presentations." 
Just poetry, —daniel h. pink 






fiageua 


Jargon 

Watch 

Microbesoft 

n. The derisive name 
given to J. Craig 
Venter's Synthetic 
Genomics, which 
recently filed for a 
patent to create Myco¬ 
plasma lahoratorium 
—the first artificial 
bacterium. Critics claim 
that IP protection of 
microbes will amount 
to a monopoly on 
synthetic life-forms. 

Yellow-Tag 

Trailer 

n. A movie trailer 
showing PG-13 nudity 
or violence, distributed 
on the Web under 
MPA A restrictions, 
including a 9 pm 
to 4 am viewing 
window—leaving the 
target audience just 
17 hours each day 
to peruse the glut of 
X-rated entertainment 
available everywhere 
else on the Internet. 

Geosniff 

v. To search the Web 
by location, delivering 
regionally pertinent 
information to users 
and regionally pertinent 
users to advertisers. 

Witricity 

n. Electricity that is 
transferred wirelessly 
between two electro¬ 
magnetic coils reso¬ 
nating at the same 
frequency. It could 
one day power lap¬ 
tops and charge cell 
phones cordiessly, but 
engineers will need 
to increase the 7-foot 
range and 40 percent 
power efficiency. 

-JONATHON KEATS 

UARGON0WIREDMAG.COM) 
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KENNY 

DICHTER, 

founder and CEO of 
Marquis Jet, fueled his 
high-flying success 
with an ingenious idea: 
repackaging an existing 
brand to appeal to a 
new core audience. 
Now that idea is a 
$700 million business. 


'CIT: BEHIND THE BUSINESS 


What’s your business model? 

I saw there were only three ways to buy private aviation: You could own your own plane; purchase a 
fractional ownership interest (pioneered by NetJets), wherein you pay for a percentage of an asset 
plus maintenance costs and a direct hourly cost; or basic charter, which is the least consistent of the 
three —maybe the plane and pilot are good, maybe they’re not We came up with a simple idea; 
prepaid time on the world’s largest, best-maintained fleet, which would offer the consistency and 
benefits of fractional ownership without the long-term commitment. 

Why aviation? You were an entrepreneur in sports and entertainment marketing before you 
co-founded Marquis Jet in 2001. 

When colleagues from the sports and music industries had extra seats available on private jets, 
they’d invite my partner Jesse Itzler and me. We were the guys in the back of the plane setting up the 
catering and getting sodas for people. I thought, “This is one of the last places on earth where you have 
peace-at 41,000 feet. There is enormous opportunity here to expand the market. We’re in the wrong 
business-we should be in private aviation.” We knew a lot of people who were in the gray zone between 
charter and fractional. We did research and realized there were lots of folks in the sweet spot of 25 to 40 
hours of annual private-flight needs. We used this research to establish our 25-hour Marquis Jet Card - the 
equivalent of, say, 5.5 round trips between Florida and New York. 

How do you make consumers comfortable with a new service like private air travel - especially 
in a field where some people have inherent fears? 

We don’t just sell private aviation. We sell safety-obsessed NetJets, the best aviation platform in 
the world. On top of that, we position ourselves as a hospitality company. It’s all about the people. 

Our people diligently track reservations and flights, greet clients at the airport, and get to know their 
personal preferences. I make it a point to meet as many of our owners as I can. Everyone has a success 
story, how he or she came to be a Marquis Jet Card owner. I love to hear those stories. 













How did you convince Net Jets—a 
Warren Buffett/Berkshire Hathaway 
company— to be your partner? 


Being a salesman is in my DNA. To me, 
“no” means “not now.” If the answer 
is always yes, you’re an order taker. A 
salesperson starts selling when the person 
across the table says no. You need to be 
able to draw a picture of your vision. We 
had six or seven meetings between July 
2000 and February 2001 with Richard 
Santulli, the founder and CEO of NetJets 
(Santulli sold NetJets to Warren Buffett’s 
Berkshire Hathaway in August, 1998). 
Before Richard gave us the green light to 
begin the Marquis Jet Card program, we 
needed to show persistence and make 
him feel comfortable that we were the 
right people to partner with. 


I’ve always been a partnership guy. It’s 
one of the reasons we’ve done business 
so well with companies like CIT. They’re 
partnership people. Growing up, when 
I played basketball, I was a point guard, 


which is about putting a team together 
and not necessarily getting all the glory. 
I play point guard here, too. I’m still the 
primary recruiter. 


Is being a “connector” an essential trait 
for an entrepreneur? 


I’d say so. My biggest asset used to be 
my Rolodex; now it’s my BlackBerry. I 
have friends today from nursery school, 
kindergarten, grade school. I could pick 
up now with anyone I’ve ever met in my 
personal life and in my business life. It 
was through a high-school friend that 
early in Marquis Jet’s development we 
received some major network TV exposure 
that was probably worth $20 million. 



You have a talent for leveraging a 
brand in a way even the owners didn’t 
see. Where does that come from? 


think it’s something you’re born with. 
Maybe it’s just my optimistic view of the 
world. I believe there’s always more juice 
to squeeze out of an orange. You could 
look at the best brands in the world and 
figure out line extensions that would 
enhance their existing businesses. I see 




possibilities every day when I’m walking 
down the street. You’ve just got to find 
and develop market opportunities before 
anyone else does and execute effectively. 
With NetJets, we took the core product, 
repackaged, re-branded and distributed 
it to a new client base. 


Is Marquis Jet’s appeal convenience 
or luxury? 


We don’t advertise or sell the notion of 
luxury. Our brand message is "accom¬ 
plish more/get more done.” This is not a 
socialite’s tool. I call our owners the working 
wealthy. About 80% of our owner base 
is entrepreneurs, professionals and the 
world’s top entertainers and professional 
athletes — all of whom are at or near the 
top of their fields. Our service is a valida¬ 
tion of hard work. We’re very careful that 
the brand represent accomplishment. 




Do you believe you’re part of a changing 
xury landscape? 


Today in America, having access to a 
private jet is part of what defines success. 
An entrepreneur has to ask one question: 
Is this a fad or a trend? A lot of the diets 











today, for example, are probably fads. 

But organic foods, the green movement? 
Slam-dunk trends. Private aviation? 
Slam-dunk trend. Today, there’s a very 
big difference between commercial and 
private travel. Low-cost carriers, with 
their model of high-frequency, point-to- 
point service, did us a real favor. They 
left the gate wide open for grabbing 
customers from commercial business class 
or first class. Ninety percent of our owner 
base 5-10 years ago was flying commercial 
100% of the time. We’re the entry point 
to the private-aviation category. 


, 


hasn’t really accomplished anything real 
yet. She’s all potential. I see Marquis Jet 
the same way: all potential 


You helped start another business 
called Tour GCX partners in 2003. 


Tour GCX is a Marquis Jet for private golf. 
The core philosophy is very similar. It’s 
for people who don’t want to be tied to a 
country club for life. You buy a card that 
represents 10 rounds of golf within a net¬ 
work and play at any of 30 clubs in the 
tri-state area. We are in the process of 
going national with the Tour GCX business. 


Did you ever worry it wouldn’t work? 


I still wake up a couple of times per week 
worrying it’s not going to work. If you’re 
an entrepreneur, the day you wake up 
satisfied, either you’re going to get caught 
by someone else, or it is “game over.” 

My daughter is six and a half, just a little 
older than this business. I look at her and 
think, yeah, she’s a special kid, but she 


Would you say your enterprises tend to¬ 
ward the egalitarian? Do you try to give 
people access to elite experiences they 
might not otherwise be able to access? 


I took a page out of Warren Buffett’s book, 
with his Berkshire A and B shares. It’s 
creating a different package to address a 
larger market with an item that previously 
wasn’t available in that “bite” size. 


Who’s the archetypal Marquis owner? 


The millionaire next door, the working 
person who uses our jets to have a 
better life. 


My family, sports, helping young entre¬ 
preneurs and young people in general 
to realize their potential. I look at people 
the way I look at brands. I see value they 
don’t always see. We have a division here 
called Marquis Cares that’s helped about 
100 organizations since inception. We 
want to support entrepreneurs, friends 
and new business models. I had support, 
and I feel like, as a citizen of the financial 
and entrepreneurial community, you’ve 
got to support the next guy coming up. 
You’ve got to give them the love. 


FOR MORE INSIGHT FROM THIS BUSINESS MAVERICK, VISIT BEHINDTHEBUSINESS.CIT.COM 
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CIT IS BEHIND THE BUSINESS 

In this four-part series, CIT takes you into the minds of some of 
business’s most notable mavericks. 

CIT, a leading commercial and consumer finance company, 
provides innovative financial solutions and services-bringing 
knowledge, expertise and creativity to every client relationship. 
Building on a century of experience, CIT is driving economic 
growth and creating opportunities for businesses and people 
around the world. 

Integral to the growth of countless leading companies, CIT is 
behind the business with the equation for success: 


RELATIONSHIP CAPITAL 

+ 

INTELLECTUAL CAPITAL 

+ 

FINANCIAL CAPITAL 

CAPITAL REDEFINED 

THE CONVERSATION CONTINUES... 

For more in-depth information on Kenny Dichter 
and the “CIT: Behind the Business” series, visit 
behindthebusiness.cit.com. 

MARQUISJET 

fleet by NetJets 

DON’T MISS THE ONE-ON-ONE... 

Tune in to the webcast conversation between 
Dichter and business strategist Andrew Shapiro. 

Be sure to check back often to meet the other innovators 
in this “CIT: Behind the Business” series. 

cst 




PHOTOGRAPHS BY; PETE THOMPSON AND PHILUP ANGERT 


ADVERTISEMENT 




INSIDER 


DIGITAL DEALS 

TAKE ADVANTAGE OF THESE DEALS, DISCOUNTS, AND 
GIVEAWAYS FOR WIRED READERS. 


YOUR MUSIC 

NEVER LOOKED SO GOOD! 

Every day during the month of September COBY® will be 
giving away the NEW COBY® "MP3 CLIP". 

Just go to www.cobyusa.com and enter for your chance 
to WIN a COBY® "MP3 CLIP" with 1G of memory. 

So you can "clip" all your favorite songs anywhere you want. 


Visitwiredinsider.com/dealsto learn how to redeem these special offers. 




Nokia and WIRED teamed up to host WiFi Lounges in both San Francisco and New 
York City to demonstrate the capabilities of the new Nokia N800 Internet Tablet. 
Thousands of busy commuters, tourists, and students stopped by the bicoastal Union 
Square lounges for live jazz, complimentary chair massages, and a relaxing lesson 
in WiFi by Nokia ambassadors. WIRED distributed pocket-size maps of local WiFi 
spots in each city and six lucky visitors won their own Nokia N800 Internet Tablets, 
allowing them to enjoy the benefits of the Internet at home or on the go. Take the 
Internet to new places at www.Nseries.com 


NOKIA E3I0EQ3 

Nseries whats Next 


EVENTS & PROMOTIONS 



FASHIONED 
TO BE 

ECO FRIENDLY 

For technologies that 
go from gas-friendly 
to gas-free, check out 
the Chevy™ ads in this 
issue’s Fashion Rocks 
supplement and 
visit chevy.com. 


CHEVY 


V? 2007 GM Cotp. Buckle up. America’ 
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World’s Lamest Social Networks 

invitations to join social networks are the new spam: Your inbox is probably riddled with them. But before 
you shrug off that next Linkedln or Facebook come-on, consider the fact that your peeps could be bugging you to 
join something far more lame. Thomas Kinkade Network, anyone? Or how about Trek Passions, a meeting place 
for perennially forlorn Star Trek enthusiasts? It's enough to make you boycott community sites entirely. Of course, 
there’s probably a social network for that, too. —mathew honan 


Trek 

Passions 

( trekpassions.com ) 
WHAT IT IS 
Sci-fi personals for 
Star Trek fans 
WHO YOU'LL MEET 
Men—sad, lonely men 
WHAT'S ANNOYING 
Overzealous warriors 
of the Klingon Empire. 
Losers still debating 
Kirk vs. Picard. 


Thomas 

Kinkade 

Network 

(:thomaskinkade 
network.com) 

WHAT IT IS 
A quaint village for fans 
of the "Painter of Light" 
WHO YOU'LL MEET 
Lovers of schlocky art 
WHAT'S ANNOYING 
Intro videos pimping 
Kinkade's recent 
renderings of Graceland. 
Also: everything else. 


Beautiful 

People 

( us.beautifulpeople.net) 
WHAT IT SS 
A network you have to 
be voted into based on 
your appearance 
WHO YOU'LL MEET 
Narcissists, liars 
WHAT'S ANNOYING 
"Looks matter," as the 
saying goes, but not, 
apparently, when it 
comes to Web design. 


The Richard 
Dawkins Social 
Network 

(richarddawkins 

.net/social) 

WHAT ST SS 
A place for fans of The 
God Delusion's author to 
meet and greet 
WHO YOU'LL MEET 
Humorless atheists 
WHAT'S ANNOYING 
Don't these people 
realize that the earth is 
only 6,000 years old? 


Stop 

Cyberbully ing 

(stopcyberbullying 
.ning.com) 

WHAT ST IS 
A safe place for frank 
discussions on the topic 
of Internet bullying 
WHO YOU'LL MEET 
Pussies 

WHAT'S ANNOYING 

Dare to call them 
pussies, and they'll gang 
up on you mercilessly. 


United Cats 

(unitedcats.com) 

WHAT IT IS 

A social network for 
cat owners and lovers 

WHO YOU'LL MEET 

Cat people 

WHAT'S ANNOYING 

Cat people! 
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KIDNAPPING FOR MONEY 


SCHOOL OF ROCK 



El El El SEP 2007 


illustration by Mickey Buzyj 


ETW ILLUSTRATION;CHRISTOPH NIEMANN 






































































Ask Lise Anne Couture Why She Loves Her BlackBerry 

"My firm does projects all over the world. From tall buildings to objects, art installations to city 
planning, it's typically a very collaborative endeavor with a lot of coordination going on. My BlackBerry' 
helps me stay involved with a high level of detail. Ideas need to percolate through the process. All of 
the pieces eventually come together to build a far more complex thing. My BlackBerry is a conduit to 
maintaining the greater vision." 


Lise Anne Couture 

Co-Principal, Asymptote Architecture 


Find out why people love BlackBerry, or tell us why you love yours, at www.blackberry.com/ask. 


: = : BlackBerry 


©2007 Research in Motion Limited. All Rights Reserved. The BlackBerry family of related marks, images and symbols are the exclusive properties and trademarks of Research In Motion Limited. 
Screen image is simulated. Check with service provider for service plans and supported features. 
























vmm 


Mm 

HJD: 


Packin' 

DNA 

What it is: Bio-Rad 
Helios Gene Gun 

What it’s used for: 

Shooting DNA into 
animal and plant cells 


It's genetic engineering meets Guns & Ammo. In the early '80s, Cornell horticulturalist 
John Sanford went hunting for an efficient method of inserting new DNA into plant 
cells to reprogram how they form and divide. With the help of engineers, he modded 
a store-bought Grosman air pistol, loaded it with DNA-coated particles, and fired the 
stuff directly through cell walls. The ammo successfully reached its target, so over the 
years researchers refined the gene gat into what would become the industry-standard 
Helios. Today, labs worldwide use the helium-powered gun for everything from shoot¬ 
ing nanosensors into mice and flu-fighting genes into chickens to injecting potato 
DNA into rice, which makes the crop more insect-resistant. The process can result in 
some collateral tissue damage—not from the particles but from the helium blast. Just 
remember: The instructions clearly state it's not for human use. In other words, put 
that DIY Spider-Man project back on the shelf, —bob parks 



0 0 B SEP 2007 


photobraph by Martin Timmermann 


MS Tool 























Audi 


Truth: 

quattro® is great if you drive 
in bad weather. 


Truth: 

quattro® is great if you drive. 







iWant You to Want Me 


The iPhone has lots ofthings other mobiles don’t: Wi-Fi, touch¬ 
screen control, highly advanced wallet-draining power. But by 
far its most distinctive feature is the ability to impress the pants 
off young and old alike. Of course, if you want to get the most 
out of the iPhone’s pocket reality-distortion field, you have to 
do a bit of optimization. Try it yourself, —nick douglas 


Customize your iPhone to help you... 



...pick up a 
girl or guy 

Set wallpaper to: 

A photo of your niece or 
nephew, if trying to meet 
women. This says "I love 
kids, but I don't have any." 
Picking up a guy? Easy. 
Load an image of booze, 
food, or a comic book 
character. Better yet, find 
one that features all three. 

Add to your music: 

Air, Massive Attack, and 
the Magnetic Fields. The 
first two bands play make- 
out music; the last shows 
you've evolved a sense 
of humor about romance. 

Add to your movies: 

A copy of Knocked Up says 
either "I'm not afraid of 
commitment" or "I totally 
understand you and your 
slovenly, loser friends." 

Set your weather 
Widget to: Cities you've 
always wanted to visit. 

Oh, wow—you've also 
dreamed of going to 
Madrid? We're soulmates! 

The closer: Once 
your object of desire 
is interested, show 
them howto work the 
touchscreen by gently 
guiding their hands. 



...impress 
your buddies 

Set wallpaper to: 

A picture of your last hot 
date. Can't remember your 
last date? Use Google 
image search and pretend. 

Add to your photos: 

Images of your last hot 
date, half undressed. 

Add to your music: 

That hard-to-get not- 
yet-released album you 
BitTorrented. You're so hip. 

Add to your movies: 

A copy of Kurosawa's 
High and Low. The great 
Japanese director's 
samurai movies are better- 
known, but this gem 
shows you've got depth. 

Add to your calendar: 

Lots of social events, 
including the party they 
just invited you to. Oh, 
and bring your iPhone, OK? 

The closer: Keep them 
entertained with iPhone 
games from MacMost.com 
and iGiki.com. 



...ace a job 
interview 

Set wallpaper to: 

The hobby you're most 
accomplished in. "Oh, yeah, 
that's me. I love chess." 

Add to your music: 

Audiobooks you listen to 
at the gym—because you 
believe in constant self- 
improvement. 

Add to your movies: 

A few episodes of The 
Office. It's the perfect 
chance to chuckle about 
some mildly inappropriate 
Steve Carell behavior that 
is particularly funny to you, 
0 Well-Behaved One. 

Set Google Maps to: 

Your future commute. 

Add to your calendar: 

Only the most appropriate 
after-work activities, plus 
the one vacation you've 
already scheduled and will 
need special time off for. 

The closer: Flick to 
scroll, then tap to stop. 
Practice enough to always 
land where you want to. 
Mastery of the flick-and- 
tapis indistinguishable 
from magic. You're so 
technosavvy! 



...make 
Mom proud 

Set wallpaper to: 

You and the family—or 
at least your favorite 
childhood pet. 

Add to your music: 

All the songs she played 
while you were growing 
up. No matter how bad 
they were. Yes, even "Don't 
Cry Out Loud." 

Add to your movies: 

One favorite film from your 
childhood for nostalgia, 
and one current film to 
kill any creepy nostalgia 
aftertaste. Blech! 

Preload YouTube clips 

of: Classic viral videos. 
Your mom is probably 
among the few people in 
the world who haven't 
seen the piano-playing cat 
or the Star Wars kid. 

Add to your calendar: 

A date with Mom. 
(Warning: Remove this 
item when trying to pick 
up a guy or a girl.) 

The closer: For once, 
actually respond to 
her voicemails. 



Rock 
and Roll 
Fantasy 

Thanks to the suc¬ 
cess of the band 
Harry and the Pot¬ 
ters, which just 
completed a US 
tour, there are now 
more than 200 
wizard rock outfits. 
Muggles beware: 
Their lyrics (sam¬ 
pled below) casta 
powerful spell. - 

MARY JANE IRWIN 

“'Cause we see you 
for what you really 
are / Stupid little 
dork with a stupid 
dorky scar /And 
it's OK /It's really 
great/Cause I hate 
you/And so does 
Snape."—“Potions 
Yesterday," Draco 
and the Malfoys 

“I got a wand in my 
hand and a glock 
on my hip,/When 
I roll into your 
town gonna have 
to change clips./ 
Cause I'm drop¬ 
ping death eat¬ 
ers like Fawkes 
drops ashes,/All 
the ladies turn 
their heads when 
I'm walking to 
my classes." — 

“Just Don't Stop," 
The Mudbloods 


Bop to thoboat of 
Wizard Rock's stars 
at wircd.com/extras. 


T ;:*T;or:r by L-Dopa 
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HP recommends Windows Vista™ Home Premium. 


A 


Revolution 

SPARKED BY A 

SINGLE 

Touch 


Family organizing just got easier. The touch-screen feature of the new HP Pavilion IQ 770 TouchSmart Computer 
with AMD LIVE I™ Smarter Digital Entertainment lets you handwrite digital notes, update the family calendar with 
ease and leave reminders in a place where everyone will, well, be reminded. Its ease of use and elegant design 
create a digital organizer worth sharing with the whole family. 

^ CALL 1-800-525-MY HP ^ VISIT HP.COM/PERSONAL A VISIT YOUR LOCAL RETAILER $ STARTING AT $ 1,849 22 



Certain Windows Vista product features require advanced or additional hardware. See www.microsoft.com/windowsvista/getready/hardwarereqs.nnspx 
and www.microsoft.com/windowsvista/getready/capabie.mspx for details. Windows Vista Upgrade Advisor can help you determine which features o 
Windows Vista will run on your computer. To download the tool, visit www.windowsvista.com/upgradeadvisor. AMD, the AMD arrow logo, AMD LIVb! and 
combinations thereof are trademarks of Advanced Micro Devices, Inc. Microsoft and Windows are U.S. registered trademarks of Microsoft Corporation 
Windows Vista is either a registered trademark or trademark of Microsoft Corporation in the United States and/or other countries. © Copyrigh 
Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice. Prices may vary. Simulated images. 





Building a Better Kilogram 

Has the kilogram gone on a diet? Maybe. For some reason, the official kilo—a 118-year-old lump of metal 
stored in a vault at the International Bureau of Weights and Measures outside Paris “has slimmed down 
by as much as 50 micrograms in the past century. The solution? Build a better kilogram. Researchers at 
the Australian Commonwealth Scientific and Industrial Research Organization are cutting, grinding, and 
polishing a boule—a big crystal—of ultrapure silicon 28 into two baseball-sized spheres (one is for double¬ 
checking). Materials scientists are able to measure precisely how many atoms of that silicon isotope are 
in any given hunk (the completed orb should contain 215 x 10 23 atoms). Creating "the roundest object in 
the world,” says CSIRO engineer Katie Green, means technicians have to worry about only one dimension: 
diameter. Once finished, it will weigh a perfect kilogram. Give or take an atom. — Charlie emrich 



Higher 

Standards 

Except for the kilogram, 
every scientific unit 
administered by the 
International System of 
Units is based on an 
immutable property of 
the universe. -c.e. 

Meter 

STANDARDIZED: 1983 
MEASURES^ Length 
DEFINITION: The distance 
traveled by light in a vacuum 
in 1/299,792,458 second 

Second 

STANDARDIZED: 1967 
MEASURES: Time 
DEFINITION: The time 
it takes for a cesium-133 
atom to cycle 9,192,631,770 
times between two 
specific quantum states 

Ampere 

STANDARDIZED: 1948 
MEASURES; 

Electrical current 
DEFINITION: The current 
required to create a force of 
2 x 10" 7 newtons per meter 
between two parallel wires 

Kelvin 

STANDARDIZED: 1954 
MEASURES: Temperature 
DEFINITION: 1/273.16 
the temperature of the 
triple point of water— 
when it's simultaneously 
gas, liquid, and solid 

Mole 

STANDARDIZED: 1971 
MEASURES: 

Amount of stuff 

DEFINITION: The number 
of atoms in 12 grams of 
carbon 12 (6.022 x 10 23 ) 

Candela 

STANDARDIZED: 1979 
MEASURES: Brightness 
DEFINITION: The intensity 
of a 1/683-watt yellow- 
green light spread over 
a square meter, seen 
from a meter away 



The Best 

Obscure 
Units of 
Measure 


Gou (180 milliliters—better known as a rice cup for an electric cooker), pack year (cigarette 
consumption based on one pack a day for a year), nibble (typically four bits of binary code, 
or half a byte), score (20 of something), hand (4 inches of horse height), twip (1/20 of a typesetting 
point), thrave (24 sheaves of wheat), shake (10 nanoseconds), mickey (ratio of computer 
mouse movement to onscreen cursor movement), jansky (strength of radio signals from space), 
butt (two hogsheads, or about 126 gallons, of booze), smoot (a measure of length developed by 
some MIT students, equal to 5 feet, 7 inches—the height of one Oliver R. Smoot), -mary jane irwin 
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country has only 6,600 high-speed 
customers—access costs a fifth 
of the average monthly paycheck. 


Broadband service is 
available worldwide, 
but it’s beyond most 
people’s budgets. 


Handing out $100 laptops to 

kids in rural African villages is great, 
but it won't bridge the digital divide. 
That's because it's so hard to find 
reasonably priced, high-speed Web 
access. Only about 3 percent of the 
world's population has broadband, and 
prices vary wildly. In Japan, DSL or 
cable averages 6 cents per 100 Kbps, 
with users typically paying 0.002 per¬ 
cent of their monthly salary for high¬ 
speed access. But in Kenya, that same 
hookup speed costs $86.11—nearly 
twice the average monthly income. 
Here's a look at where you can—and 
cannot—expect to find new World of 
Warcraft buddies. — frank bures 


Bolivia 

$39.©6/100 Kbps 

There are only about 11,000 broad¬ 
band customers here, but each 
forks over nearly half of the average 
monthly wage to get online. 


United States 

■ $0.49/100 Kbps 

The nearly 60 million broadband 
subscribers in the US typically 
pay 0.01 percent of their average 
monthly salary for a connection. 
















Kazakhstan 

■ $52.68/100 Kbps 

The broadband prices, it's niiice? Not 
so much. The 2,000 Kazakhstani 
users must sacrifice one-fifth of the 
average monthly salary for access. 


Netherlands 

■ $0.14/100 Kbps 

Tiptoe through the tulips and 
you'll find 4.1 million broadband 
customers enjoying some of 
the lowest prices on the planet. 



Price per 100 Kbps 
of broadband acce: 

$0-$0.32 ■■■■■■■■■■ 

$0.33-$0.66 ■■■■■ 

$o.67-$o.99 

$1~$9.99 

$2,o-$49.99 wmmmmmamm 
$50-$99.99 wmmmmmmmm 
$10©» $499.99 mammmmm 


$500+ I 
N/A 




■ 



Russia 

Kbps 

The 1.6 million users who may want 
to stream President Putin's latest 
judo moves surrender 8 percent of 
the average pay for the privilege. 


■. 


i 



Pakistan 

■ $106.98/100 Kbps 

Local bloggers incensed over Presi¬ 
dent Pervez Musharraf's support 
of the US must pay nearly twice the 
average income to have their say. 



South Korea 

■ $0.08/100 Kbps 

South Korea boasts 12.2 million 
broadband users, some of the 
world's highest speeds, and low 
prices, second only to Japan. 


k." 


Mozambique 

■ $361.83/100 Kbps 

The nation's civil war is long over, 
but a high-speed connection costs 
as much as a private army: 1,400 
times the average monthly wage. 


Saudi Arabia 

■ $571.82/100 Kbps 

Expect to shell out 58 percent of the 
average monthly salary for DSL Not 
surprisingly, only about 0.1 percent 
of the population has a connection. 
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Count on Geeks 
to Rescue the Earth 

Why is Bill Gates saving millions of strangers? 
Because nerds are good with massive numbers. 

B ill Gates is an improbable humanitarian. 

He built a reputation as a nightmare boss 
at Microsoft, a totalitarian who screeched 
at employees he thought were stupid. He 
bludgeoned competitors with his illegal 
monopoly. And he's a nerd's nerd—some¬ 
one who seems perennially uncomfortable 
around people and only at ease dealing with 
the intricacies of software code. 

And that is precisely why he's now saving 
the world. 

As you probably know, Gates is aggres¬ 
sively tackling third world diseases. He has 
targeted not only high-profile scourges like 
AIDS but also maladies like malaria, diar¬ 
rhea, and parasitic infections. These latter 
illnesses are the really important ones to attack, because they kill millions a year and are 
entirely preventable. For decades, they flew under the radar of philanthropists in the West. 
So why did Gates become the first major humanitarian to take action? 

The answer lies in the psychology of numeracy—how we understand numbers. 

I've been reading the fascinating work of Paul Slovic, a psychologist who runs the social- 
science think tank Decision Research. He studies a troubling paradox in human empathy: 
We'll usually race to help a single stranger in dire straits, while ignoring huge numbers 
of people in precisely the same plight. We'll donate thousands of dollars to bring a single 
African war orphan to the US for lifesaving 
surgery, but we don't offer much money or 
political pressure to stop widespread geno¬ 
cides in Rwanda or Darfur. 

You could argue that we're simply callous, 
or hypocrites. Rut Slovic doesn't think so. The 
problem isn't a moral failing: It's a cognitive 
one. We're veiy good at processing the plight 
of tiny groups of people but horrible at con¬ 
ceptualizing the suffering of large ones. 

In one recent experiment, Slovic pre¬ 
sented subjects with a picture of "Rokia," a 
starving child in Mali, and asked them how 
much they'd be willing to give to help feed 
her. Then he showed a different group pho¬ 
tos of two Malinese children—"Rokia and 
Moussa.'' The group presented with two 
kids gave 15 percent less than those shown 



just one child. In a related experiment, peo¬ 
ple were asked to donate money to help a 
dying child. When a second set of subjects 
was asked to donate to a group of eight chil¬ 
dren dying of the same cause, the average 
donation was 50 percent lower. 

Slovic suspects this stuff is hardwired. 
Psychologists have long observed that our 
ability to discriminate among quantities 
is finely tuned when dealing with small 
amounts but quickly degrades as the num- 
bers get larger. Our ears work that way, 
too. When a very quiet sound becomes 
slightly louder, we detect the difference 
right away. Rut once a noise is really loud, 
it has to increase dramatically for it to seem 
"louder." The same holds true for our judg¬ 
ments of weight and, of course, less tangible 
quantities like money. We'll break the bank 
to save Raby Jessica, but when half of Africa 
is dying, we're buying iPhones. 

Which brings me back to Gates. The guy Is 
practically a social cripple, and at times he 
has seemed to lack human empathy. Rut he's 
also a geek, and geeks are incredibly good 
at thinking concretely about giant numbers. 
Their imagination can scale up and down 
the powers of 10—mega, giga, tera, peta— 
because their jobs demand it. 

So maybe that's why he is able to truly 
understand mass disease in Africa. We look 
at the huge numbers and go numb. Gates 
looks at them and runs the moral algorithm: 
Preventable death = bad; preventable death 
x 1 million people = 1 million times as bad. 

We tend to think that the way to address 
disease and death is to have more empathy. 
Rut maybe that's precisely wrong. Perhaps 
we should avoid leaders who "feel your 
pain," because their feelings will crap out 
at, you know, eight people. 

What we need are more Rill Gateses— 
people with Aspergian focus, with a direct 
sensual ability to understand what a million 
means. They've got to be able to envision 
every angel on the head of a pin. Recause 
when it comes to stopping the mass trag¬ 
edies of today's world, we're going to need 
every one of them. HQ 

email clive@clivethompson.net. 
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How much ethanol can a company extract from corn? Today, BASF helps 
increase both the quality and quantity of corn that farmers can grow. So 
it is now possible to improve corn supplies for ethanol production without 
reducing the crops intended for the kitchen table. And with more BASF 
agricultural innovations on the way, there’s no telling how much mileage 
our efforts may yield down the road. Learn more at basf.com/stories 
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Leap of Faith 

Technology makes skydiving foolproof. Yeah, right. 


93 beats per minute. *1 It’s 5:45 am and I just cut myself shaving. I never cut 
myself shaving. Lather, bits of stubble, and flecks of blood drip onto a heart- 
rate monitor strapped across my chest. I’m going skydiving today, hence my 
case of frayed nerves—and the monitor. Heart rate will be a way to quantify 
how scared jumping out of a plane makes me. My best estimate: shitless. I fig¬ 
ure that’s somewhere around 150 bpm. But I shouldn’t be very nervous at all. 
Skydiving isn’t the death-defying sport it once was. Thanks to high tech gear, 
from idiotproof chutes to specialized planes, leaping from an aircraft now 


involves about as much skill—and as much 
risk—as riding a roller coaster. 

65 beats per minute. 

On the way to SkyBance SkyDiving in Davis, 
California, I hit 90 on my motorcycle. Yes, Fm 
aware of the irony, but riding a bike doesn't 
scare me like flying does. I tiy to relax, know¬ 
ing professional daredevils will prep me for 
my assisted free fall. It's a solo dive, but 
instructors will flank me all the way down. 


102 beats per minute. 

In the hangar, Neal, an 18-year-veteran 
instructor, shows me the gear that will keep 
me out of a closed casket. First up are the 
main and reserve chutes. Both are oversize 
at 275 square feet and shaped like wings to 
descend gently. The chances of both failing: 
roughly one in 60 million. 

Two altimeters will let me know when to 
open a chute. One gets strapped to my arm; 



the other goes into my helmet and will beep 
loudly when it's time to pull the cord. Finally, 
I'm fitted with an automatic activation device. 
It's a small explosive that, should I go limp 
with terror, blasts a chute open at 750 feet. 

127 beats per minute. 

I'm strapped into a PAG 750XL, the only 
civilian aircraft designed specifically for sky¬ 
diving. It's a safety feature in itself. Fat wings 
provide enough air resistance for it to land 
at speeds as low as 40 mph. And I'm told the 
single-point seat belts, which hook into your 
skydiving rig to distribute the impact over 
your whole body, greatly increase the chances 
of surviving a (gulp) rough landing. 

The engines roar to life and we take off. At 
13,500 feet the pros on board exit one by one. 
Neal looks at me. I shake my head. No way. 
As the plane descends for landing, I catch a 
glimpse of my heart rate: 148 bpm. 

Heart-rate monitor off. 

I'm not sure if it's the sting of wind or ego 
that causes my eyes to tear as I ride home. 
I don't know why I feel perfectly fine 
shoulder-to-wheel with trucks on the high¬ 
way, but jumping out of an airplane with the 
latest gear is a nonstarter. 

I twist the accelerator to make a stop light, 
but when I try to ease off, the throttle sticks. 
I panic, hit the brakes, and the bike flips. A 
sound like a gunshot rings inside my helmet 
as I slam into the ground. As the aperture of 
consciousness constricts, the answer hits me 
harder than the asphalt: Every technology 
has its limits—and I'm not willing to test 
them at 13,500 feet.— joe brown 


wired dispatches Adventure 



illustration by Pietari Post! 
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The Dust Bowl 

Lunar colonies will rely on oxygen-rich moon dirt. Can you dig it? 


four couch-sized contraptions, all clearly homebuilt, sit inside 
a cavernous building at the Santa Maria, California, fairgrounds. One, 
made of unfinished wood, has denim conveyor belts running over pur¬ 
ple and orange plastic beads. It's the brainchild of a boiler engineer from 
Michigan, whose girlfriend sewed the belts. Another, cobbled together 
by a systems analyst from nearby Arroyo Grande, features a set of steel 
trays attached to a long bicycle chain. A team of Los Angeles engineers 
used precisely machined aluminum and incorporated a toothed rotor 


that spins like a waterwheel. The tallest of 
the bunch, standing about 5 feet high, is a 
clattering assemblage of aluminum scoops 
mounted on a red conveyor. It represents 
a year and a half of work by 11 University 
of Missouri students, two of whom drove 
30 hours to get the thing here. They're still 
scrambling to apply the finishing touches, 
slapping masking tape on the cups and 
adjusting bungee cords to keep it upright. 

In a moment, the machines will face their 
opponent: a heap of fake moondust. This is 
the Regolith Excavation Challenge, a NASA- 
sponsored competition aimed at applying 
outsider ingenuity to space colonization. 
“We think of it as DIY punk rock meets high 
tech," says Matt Everingham, a fresh-faced 
engineer with the California Space Author¬ 
ity, the trade group cohosting the contest. 


NASA hopes to establish a human settle¬ 
ment on the moon, and humans need oxygen. 
By happy coincidence, oxygen is one of the 
mam components—more than 40 percent by 
mass—of regolith, the fine dust that blankets 
the lunar surface. Theoretically, if you heat 
up all that silicon dioxide, calcium oxide, iron 
oxide, and so on, the 0 2 will bubble right out, 
good for inhalation and maybe even fuel for 
the rocket ride home. Of course, you have 
to collect the stuff first. The task facing the 
competitors is to scoop up at least 150 kilos in 
30 minutes. Teams that succeed will qualify 
for a shot at $250,000 in prize money. 

Real moondust being in short supply here 
on Earth, the organizers have provided a 
sandbox filled with 8 tons of finely ground 
gray-black basalt, which approximates lunar 
regolith's physical properties—heavy and 


dense, with grains that lock together like 
wet beach sand. Per NASA's specification 
for the mission, the machines have to do 
their thing on just 30 watts of power. That's 
about as much juice as a computer monitor 
uses in sleep mode. 

Why devote your spare time—and garage 
space—to gathering moondust? “Money 
and pride," says Geoffrey Pulk, the Michigan 
engineer. “I watched a couple of the other 
competitions." He's talking about previous 
NASA contests that solicited designs for a 
space elevator-climber and a lunar lander. 
“I thought, T can do this,'" Pulk adds. 

Over the next several hours, the moon 
proves a harsh mistress. The steel-tray 
machine digs for the full 30 minutes but 
manages to move only about 80 kilos—much 
of which spills off the sides. A scoop on Puik's 
denim-clad contraption jams after a few min¬ 
utes. The fancy rotor device freezes up. 

The Missouri students go last. They fuss 
with final adjustments before the judges 
flip the switch. The cups churn forward a 
few inches—and grind to a halt. Everyone 
watches hopefully, until smoke starts stream¬ 
ing from the machine's power supply. 

Joel Logue, one of the students, puts on a 
brave face: “I feel a little sad, but also proud 
that we made it here." They'll be back next 
year, he says. Why not? The total purse will 
be up to $750,000. That's $5,000 a kilo—not 
bad for shoveling dirt. — vince beiser 
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Online What? 

A UK terrorism trial judge gets a lesson on the Internet. 


at the woolwich crown court, on the outskirts of London, Younis 
Tsouli stood accused recently of a series of online crimes, from disseminating 
propaganda on behalf of a terrorist organization to conspiring to commit a 
terrorist attack somewhere in the UK. The proceedings went smoothly at first, 
withprosecutorMarkEllisondescribinghowTsouli—under the moniker Irhabi 
007 (irhabi is Arabic for “terrorist”)—helped Abu Musab al-Zarqawi spread 
the message of his group, al Qaeda in Iraq. But then, in the trial's fifth week, the 
case hit a glitch. «i The day started like any other. As the barristers filed into the 


courtroom, they bowed to the crest of royal 
arms behind the judge's chair. The judge, 
Peter Openshaw, then entered, as usual, in 
his red robe and a white wig that rode low 
on his forehead, barely clearing his wire- 
rimmed spectacles. The 59-year-old Open¬ 
shaw bowed to the court and took his seat. 

Ellison's task in the afternoon was to 
detail Irhabi 007's activity on al-Ansar, 


a popular jihadist online forum where the 
accused had distributed some widely pub¬ 
licized—and gory—videos of the behead¬ 
ings of Westerners. It was some of the 
most technical testimony thus far, and 
Ellison had barely begun questioning his 
witness, a translator, about Irhabi 007's 
posts. Suddenly, Openshaw cut in, asking 
the prosecutor whether al-Ansar was "itself 



a Web site." Not quite, Ellison responded. 
It was a forum that over time was hosted 
on several different Web sites. 

"The trouble is, I don't understand the 
language/' the judge said. 

"Can I help?" Ellison offered. 

Answered Openshaw, "I do not really 
understand what a Web site is." 

With those 10 words, the judge entered 
the annals of British legal history, joining 
his predecessors who reportedly inquired 
"What are the Beatles?" and "What is a 
McDonald's?" And another who asked, 
understandably, "What is Linford's lunch 
box?" to which Linford Christie, an Olympic 
runner suing a journalist for libel, replied 
from across the courtroom, "They are mak¬ 
ing reference to my genitals, Your Honor." 

Ellison patiently began defining a Web 
site as "a location on the Web, essentially, 
where files can be made available publicly." 
The prosecutor went on to explain that the 
al-Ansar forum was a "facility" within the 
Web sites where communication could take 
place, and that the translator had examined 
those very communications, or "posts," as 
evidence for the trial. 

Ellison had just resumed questioning the 
translator when Openshaw chimed in again, 
asking whether Ellison had meant that the 
posts were "within" or "from" the al-Ansar 
forum. "Same thing," Ellison said, embark¬ 
ing on another explanation of what a forum 
is. "I have not quite grasped the concepts," 
the judge complained. So Ellison made a 
second attempt at defining a post. Under¬ 
standing seemed to dawn on the judge, who 
said, "That is the chat." 

"Well, it is not strictly speaking chat. It is 
called a forum post because it is in a slightly 
different format," Ellison said before giving 
up. "But Your Lordship could call it chat." 

The Judiciary of England and Wales 
would later issue a press release claiming 
that Openshaw was merely trying to help 
other participants understand the testi¬ 
mony, a rather unpersuasive assertion given 
the full transcript. In the end, though, Tsouli 
must have decided the judge comprehended 
enough: He switched his plea to guilty and 
in early July was sentenced to 10 years 
in prison, —nadya labi 
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Jaime Sommers 2.0 

It’s not the first TV show we had hoped would get a Bat- 
tlestarGalactica -scale reimagining, but if Bionic Woman 
is going to return, at least David Eick—a Galactica exec 
producer—is at the helm. Just as Lindsay Wagner bright¬ 
ened the goofy original, the awesome Michelle Ryan 
injects some verve into today’s Jaime Sommers. Inthe 
update airing on NBC this fall, our heroine is a slacker 
bartender whose military-scientist boyfriend has souped 
her up with nanotech cybernetics. While that’s not 
exactly girl-empowering, her brutal fistfight against 
nemesis (and Galactica vet) Katee Backoff in the pilot 
episode is as stylish an ass-kicking as Sydney Bristow 
or Buffy—or even Jack Bauer—could hope to deliver.* 



BTW. .Vi i Tt /* * V ^ nDvDn'V his r rs ^ > ofSV r Aibhn the a tronaut turned bionic man, is the ur-text 

yy if 1 ^ s one and two are out in Europe, it's just not fair. 




THE BOOK OF 

General 

Ignorance 


» 



2 The Book of 
General Ignorance 

In this delightfully snarky British 
best seller now making its stateside 
debut, authors John Lloyd and 
John Mstchinson reveal the truth 
behind some of the world’s biggest 
misconceptions. To wit: Centipedes 
don’t have 100 legs, Alexander 
Graham Bell didn’t invent the tele¬ 
phone, and Everest isn’t the tallest 
mountain on Earth. With the straight 
dope on these and 227 other myths, 
you’ll be armed with months of 
captivating barroom conversation. 


3 Illdoctrine.com 

When we heard that 
Jay Smooth—the 
hardest-blogging 
man in hip hop—had started a 
vlog, we were intrigued. When 
we saw that one of the first 
posts included a lightsaber duel 
with superproducer Just Blaze, 
we were in rap-geek heaven. 

We can’t wait to see what 
other gems this self-described 
"disgruntled aging hip hopper” 
plans to dazzle us with. 


illustration by Autumn Whitehurst 
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Spring Awakening Even if you can't catch Duncan 
Sheik's new Tony-winning musical on Broadway, you 
can still savor the soundtrack. Imagine songs like "The 
Bitch of Living" and "My Junk" accompanying a 19th- 
century German play about teen angst and sexual repres¬ 
sion and the tunes become all the more compelling. Spring 
Awakening may just be this decade's Rent. 




5 Air Guitar Nation 

“To err is human. To air guitar, 
divine.” Such is the wisdom of 
Alexandra Lipsitz’s Air Bniiar 
Nation , a hilarious and surpris- 
ingiy engaging documentary 
chronicling dueling air 
guitarists fC-Diddy and Bjorn 
Turoque—get it?) as they 

battle it out to be US 
Air Guitar Champion. 
The riffs may be 
imaginary, but 
the passion for the 
music totally shreds. 
Bonus: The DVD is 
available in surround 
sound. Rock on. 


David Maisel: 
Black Maps 

David Maisel 
doesn't have to 
use Photoshop: His 
aerial images of 
industry's impact 
on the environ- 
ment are powerful 
enough straight out 
of the camera. The 
three most recent 
chapters of his 
more-than-20-year 
project, Black Maps, 
are showing at the 
National Academy 
of Sciences In 
Washington, DC, 
through Decembers. 
The devastation is 
stunning. 


7 Skate 

Those Tony Hawk 
games ruled and 
everything, but they 
had about as much 
to do with the physics 
of street skating as 
Pac-Man did with fine 
dining. So we're stoked 
about Skate , for which 
EA reinvented the 
wheel by making it... 
round. Available for 
XboxSSO and PS3, 
Skate trades Hawk- 
style spastic button- 
mashery for a far more 
realistic system of 
board control. Landing 
a sick combo now 
requires fluid balance, 
timing, foot placement, 
and motion—achieved 
by finessing the 
controller, not rote 
regurgitation of set 
button sequences. 
Here, every trick you 
pull is earned. 


8 Top Gear Some see the 
ski jump in Lillehammerand 
ask, “Why?” Host Jeremy 
Clarkson asked, “How far 
would a Mini Cooper fly off 
that thing if it had rockets 
attached?” Such is the 
joy of Top Gear. Think 
Monster Garage 
with Cost’s budget. 

The show airs on 
BBC America in 
August. Hallelujah. 



9 DailyLit.com Too busy for books? 

DailyLit.com lets you get your narrative 
fix via email and RSS feed—perfect for 
a quick read on your iPhone. Tomes are 
broken down into bite-size installments 
you can consume in less than five minutes. Choose 
from more than 500 classics like Mary Shelley's 
Frankenstein and Lawrence Lessig's Free Culture. 


JOSS GQDHSIIIbE* In Our Matur© When 250,000 Super Balls danced 

down the streets of San Francisco in those Sony Bravia ads, we were awed by the 
delicate soundtrack by Jose Gonzalez. With hushed vocals and lo-fi guitar picking, his 
exquisite second album, In Our Nature, shows why his 15 megs aren't over yet 
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Introducing the Portege® R500 Notebook PC Series. 

The world’s thinnest widescreen 12.1" notebook with an optical drive 1 or the world’s lightest 
widescreen 12.1" notebook with 64GB 4 solid state drive 2 featuring Intel® Centrino® Duo processor 
technology and the Windows Vista® Business operating system — and everything you need 
to be more productive no matter where business takes you. Learn more at toshiba.com/R500. 


World's longest 

battery life in a widescreen 
12.1" notebook 3 


World's first 

indoor/outdoor widescreen 12.1" transreflective 
LED backlit display 


World's thinnest 

widescreen 12.1" notebook with an optical drive 1 


World's lightest 

widescreen 12.1” notebook at 1.72 lbs. with 
solid state drive and no optical drive 2 


TOSHIBA 

Leading Innovation »> 


1. Copy protection technology may prevent or limit recording or viewing of certain optical media (e.g., CD or DVD). 2. Lightest model configuration of 1.72 lbs is based on a 646B solid state drive ISSD), a 3-cell battery and no 
optical disk drive. The Portage R500 with the solid state drive will not be available until the end of July 2007. 3. Battery life may vary considerably from specifications depending on product model, configuration, applications, power 
management settings and features utilized, as well as the natural performance variations produced by the design of individual components. 4. Hard drive capacity may vary. 1 Gigabyte (GB) means 10 9 = 1,000,000,000 bytes using 
powers of 10. See Hard Disk Drive Capacity Legal Footnote at www.info.toshiba.com. Portege is a registered trademark of Toshiba America Information Systems, Inc. and/or Toshiba Corporation. Intel and Centrino are trademarks 
or registered trademarks of Intel Corporation or its subsidiaries in the United States and other countries. Windows Vista is a registered trademark of Microsoft Corporation in the United States and/or other countries. All other 
trademarks are the property of their respective owners. While Toshiba has made every effort at the time of publication to ensure the accuracy of the information provided herein, product specifications, configurations, prices, 
system/component/options availability are all subject to change without notice. For the most up-to-date product information about your computer, or to stay current with the various computer software or hardware options, visit 
Toshiba's website at pcsupport.toshiba.com. “World’s" claims are based on data as of June 5, 2007. © 2007 Toshiba America Information Systems, Inc. All rights reserved. 
































Daft Punk’s New Wave 

The French electronica duo directs a not-so-silentfilm. 


Take a dirt nap, Heavy Metal Daft Punk is doing for 
midnight movies what the French electronica maestros 
did for disco: injecting the faded genre with their own 
brand of vitamin Cool. Electroma, a futuristic noil* set in 
a desolate California suburb inhabited solely by robots, 
features a meandering plot (a pair of 
melancholic androids go on an odys¬ 
sey to become human), no real actors 
(two production assistants play the 
chrome-domed leads), and zero dia¬ 
log. But what it lacks in narrative it 
makes up for in style. For then* budget 
meditation on an automaton dystopia, Daft's Thomas Ban- 
galter and Guy-Manuel de Homem-Christo took inspiration 
from Magritte, Luis Buhuel, and Stanley Kubrick. “It's about 
technology versus humanity and the place of technology 
in our lives/' Bangalter says. "Audiences who don't speak 



the same language can still experi¬ 
ence the film in the exact same way 
without any subtitles." 

One element that won't get lost 
in translation: Electroma's killer 
soundtrack. Unlike the duo's first film 
project, the Japardmation rock-opera 
Interstella 5555, Daft skipped doing 
its own score in favor of an eclectic 
playlist that includes tracks from 
Chopin, Brian Eno, Todd Rundgren, 
and Curtis Mayfield. After a limited 
US run in September, Electroma will 
be released on DVD early next year. 
Then, as LCD Soundsystem might put 
it, Daft Punk really will be playing at 
your house. — jenna wortham 



Reviews 



Animal 

Collective 

STRAWBERRY JAM 

The psycho-folk outfit 
delivers its eighth-and 
best—album in seven 
years. It's an erratic, 
ecstatic crush of strob¬ 
ing guitars, tribal drums, 
and keening lyrics—sans 
self-indulgent noodling. 
—Jake Swearingen 


cAMsouandorra 



Caribou 

ANDORRA 

For his second album as 
Caribou, Canadian elec¬ 
tronica artist Dan Snaith 
(formerly Manitoba) 
ditches stale loops and 
plodding beats for lush 
'60s psychedelia, like the 
Zombies with a breath of 
fresh Air. —Nancy Miller 



Le Loup 

THE THRONE OF 
THE THIRD HEAVEN 
OF THE NATIONS* 
MILLENNIUM 
GENERAL ASSEMBLY 
Yes, Le Loup is another 
wolf-monikered (en 
fran^ais!) indie band 
with an overwrought 
album title. Thankfully, 
its digitally thrashed 
Appalachiana is a sound 
all its own. —J.S. 



Sample these bands 
at wired.com/extras. 
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DAFT PUNK: DAFT ARTS 





















































































































































































































































































































































































“BioShock Kas GAME OF Tl IE YEAR material written all over it 

Official Xbox Magazine 




Blood and Gore 
Drug Reference 
Intense Violence 
Sexual Themes 
Strong Language 


WELCOME TO RAPTURE. It was conceived as ar\ undersea utopia 
promoting free thought, free enterprise and scientific experimentation. 
Twenty years later it is a Cf UnT\t)lir\Q QbOITXirVQtiOIA 
at the tail end of a GENETIC C ! VIL WAR. Rapture is paradise lost 

The darkly mutated world of BIOSHOCK. 


Its a shooter 


unlike any you Ve ever played, loaded with 
weapons and tactics never seen. Sure, you’ll have an arsenal at your disposal 
from simple revoiversto heat-seeking rockets and chemical thrower^ 

but youii oiso be forced to genetically alter your DNA 
to create an even more deadly weapon—you. 

IN J ECTABLE PLASMI DSgive you ungodly powers: 

blast electrical currents into water to electrocute multiple enemies, 
FREEZE THEM SOLID and obliterate them with the swing of a wrench, 
or create a swarm of attack hornets from your own mutated flesh. 

BioShock is that rare game in which BRAINPOWER 
is o& valuable as FIREPOWER. 

You’ll need plenty of both to get out alive. 


A genetically enhanced shooter. 

bioshockgame.com 

8/21/2007 


<§& nVIDIA 


[blaster! 


for Windows 



XBOX 360. uve 


















FASHION AND MUSIC COLLIDE ON A 
STAR-STUDDED NIGHT OF STYLE AND SOUND 



A Conde Nast Media Group Production 


Hosted by Jeremy Piven 

Performances by 

Aerosmith • Fall Out Boy • Fergie • Jennifer Hudson • Alicia Keys • Avril Lavigne 
Jennifer Lopez • Ludacris • Martina McBride • Santana • Carrie Underwood • Usher 

...and special guests 

Brought to you by CHEVROLET • CITI • DILLARD’S • NEXXUS • REVLON 


www.fashionrocks2007.tv 



Origin 

ofa 

Species 

STEAMPUNK TORTURE 

device? Delicate space¬ 
craft? Nope. The Urbanus 
Female (pictured here 
in its larval state) is a 
rare nocturnal creature 
that glides high above 
cities, sometimes alighting 
on skyscrapers. Along 
with its male companion, 
the Urbanus is part ofa 
mechanical menagerie 
created by Korean artist 
U-Ram Choe. The sculp¬ 
tures are made of thou¬ 
sands of stainless steel, 
aluminum, and acrylic 
"bones,” to which Choe 
adds brains and muscles— 
CPUs and motors that 
bring the undulating 
organisms to life. (Watch 
them in action at wired 
.com/extras .) The Urbanus 
couple, along with helpful 
diagrams and taxonomic 
descriptions—did you 
know the females convert 
urban energy into photons 
that they shoot out of their 
genitals to feed hovering 
males?—will be featured 
in the 2008 Asian Trien- 
nale in Manchester, UK, 
next spring. Genital 
photon feedings six times 
an hour.— as ami novak 
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Dirty Minds 

Author Steven Pinker thinks we’re hardwired to curse. 



For a nice Jewish 

boy from Montreal, 
Steven Pinker has 
one helluva potty 
mouth. His latest 
work, The Stuff of 
Thought (out in Sep¬ 
tember), is a fasci¬ 
nating look at how 
language provides 
a window into the 
deepest functioning 
of the human brain. 
Densely braided 
chapters cover every¬ 
thing from the way 
we speak about space 
and time to the mean¬ 
ing of baby names, 
but the most fun is in 
chapter 7, “The Seven 
Words You Can't 
Say on Television," 
which explores sex 
and taboo language. 
We called the Har¬ 
vard professor, 
ostensibly to dis¬ 
cuss his new book 
but really in the hope 
that we could get 
him to talk dirty. 

Pinker believes 
cursing is rooted in 
a primordial part of 
our brains, which 
means f-bomb-like 
utterances are not 
unique to Homo sapi¬ 
ens. “I wouldn't say 
that other mam¬ 
mals swear, per se, 
since they don't 
have the language," 
he explains, speak¬ 
ing in the academic 
tone of a spinster 
peering at a dog turd 
through pince-nez. 
“But I think the same 
parts of the brain 
are involved when 
you bump your head 


and yell,‘Oh fuck!' 
as when you step on 
a dog's tail and get a 
very sudden howl." 

The experimen¬ 
tal psychologist also 
takes a fresh look at 
the “poo-poo theory," 
which proposes that 
swearing was actu¬ 
ally the first form of 
language. He points 
to the fact that brain¬ 
damaged patients 
who lose the power 
of articulate speech 
often retain the abil¬ 
ity to curse like a 
sailor. “Since swear¬ 
ing involves clearly 
more ancient parts 
of the brain," Pinker 
says, “it could be a 
missing link between 
animal vocalization 
and human language." 

“Cathartic swear¬ 
ing," analogous to 
the earsplitting 
shrieks of rats, cats, 
and monkeys, is part 
of a primal, embed¬ 
ded rage circuit, and 
likely evolved to star¬ 
tle and unnerve an 
attacker. The advent 
of language only 
added nuance. “If you 
want to intimidate 
someone," Pinker 
says, “then talking 
about sexual acts he 
does with his mother 
and advising him to 
engage in various 
other undignified or 
sexual activities is 
certainly one of the 
techniques that we 
use: ‘Go fuck yourself, 
you motherfucker. 

Eat shit.'" Hell yeah! 

—JOSIE GLAUSIUSZ 



Reviews 


Super Crunchers 

BY I m AYRES 

Against all odds, data-mining and statistical analysis 
have suddenly become cool, and super crunching- 
using ever-faster microchips, deeper data sets, and 
expanding storage capacity—is being touted as the 
secret algorithm of our time. Dissecting marketing, pol¬ 
itics, and even sports, stuff this complex and important 
SPHiPI shouldn't be so much fun to read. But Ayres, a Yale law 

§jn" 'a yrII'SH L P r °f and econometrician, is such a lucid and unabashed 
cheerleader for neural networks and standard 
4 deviations that he makes this book a Freakonomics 

•••••••• for hardcore number nerds. -Mark Horowitz 




• ••• 



Cool It 

BY B30RH LOMBOR© 

In 1998, The Skeptical Environmentalist established 
Danish economics professor Bjorn Lomborg as a 
major contrarian in the early debates over global 
warming. Now he's back with a new manifesto, this 
time calling for moderation and measured thinking 
amid the prevailing ethos of climate-crisis hysteria. It's 
a fine idea, but the book disappoints. Too often, Lom¬ 
borg relies on secondary sources to make his points, 
and when he does cite hard scientific data, there's 
a tendency toward overgeneralization that's trou¬ 
bling, if not downright disingenuous. —Kent Garber 
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you could if you 

A furniture solution for work sessions that go into the 
wee hours? Well, actually it's just a whimsical "what if." 

But it proves that Anthro's built-in modularity helps you 

do things with furniture you never thought possible. Technology Furniture" 
Here, for example, is our extra-strong AnthroBench Fast and Friendly. 


/o 

ANTFRO 


wanted to 

showing off its muscle and some handy outboard 
shelves. So for a workstation that fits you and your 
work exactly, contact our friendly and knowledgeable 
folks at 800,325.3841 or anthro.com/wired. Well 
help configure something just for you! 



Elevate™ Corner, Electric Lift Table 



Adjustable Laptop Cart 


Fit System 1 ' Console Unit 
























Internal Affairs 


We are a nation obsessed with our innards. 
Every week, hits like House and CSI invite us into 
a stranger's body, where we squirm and gag, all 
while peeking through our fingers to see more. 
Now, Inside the Living Body (airing in September 
on the National Geographic Channel) suctions out 
all that superfluous plot nonsense for what can be 
best described as organ porn. The two-hour docu¬ 
mentary delivers one hi-def shot after another 
of, say, (A) a cold beer flowing down a man's gul¬ 
let, (B) the neural network of the brain, <o a boy's 
larynx stretching open during puberty, and (D) a 
teenager's muscle and bone growth spurt. 

Of course, there's a lot of technology behind all 
that gore. The production crew, known for its 
2005 series In the Womb, recruited more than 
200 doctors, surgeons, and MRI techs as advisers 
and even as cinematographers to shoot some of 
the visceral video. One team, for instance, used 
an HD endoscope to capture the first-ever foot¬ 
age of an egg erupting from an ovary. "It's an 
amazing difference in detail," fertility surgeon 
Steven Palter says. "It's like the audience has a 
magnifying glass." The producers also zoomed 
in on a new rendering plug-in called VoluMedic 
for Lightwave 3D, the f/x software used in 300, 
Pan's Labyrinth, and X-Men 3: The Last Stand. 
The application was used to overlay 3-D models 
of muscles, rib cages, and tendons taken from 
actual MRI scans onto the actors' torsos, necks, 
and limbs. Turns out, beauty is more than just 
skin deep. —Sonia zjawinski 


Reviews 

mk 


BVD 

Robocop(20th 
Anniversary Col¬ 
lector’s Edition) 

Arguably Paul Verhoeven's 
(Starship Troopers > Show¬ 
girls) best, the reissue of 
this gleefully gory sci-fi 
shoot-'em-up includes an 
unrated version that still 
shocks. But the priceless 
director's commentary 
("RoboCop is an American 
Jesus!") really steals the 
show. —Jake Swearingen 


• •• 

TV 

Chuck 

Chuck is a nerd. Which in 
the world of NBC sitcoms 
means he wears neckties 
and totes a laptop. But 
when this so-called geek 
opens a mysterious email 
that downloads a bunch 
of CIA secrets into his sub¬ 
conscious, is he psyched? 
No, he's bummed. Which 
means he's not a geek; he's 
a bonehead. —Nancy Miller 


THEATERS 

The Signal 

When a mysterious signal 
takes over all forms of 
communication in the aptly 
named city of Terminus, 
its denizens morph into 
homicidal maniacs. The 
plot echoes Kurosawa's 
Pulse, but its structure 
(three parts, three different 
directors) makes for an 
inventive, comedic bloodfest. 
—Jennifer Hillner 
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ABINOCITY 


SILY PICK UP THE MOTHER-IN-LAW 


U ER INSANE AMOUNT OF LUGGAGE. 


KIA MOTORS 

The Power to Surprise™ 


One could achieve wonders with the vast cabin space of the highly enlightened Kia 
Rondo. A new kind of crossover vehicle that combines the spaciousness and flexibility 
of an SUV with the handling and fuel efficiency of a car. With an available V6 engine. 
29 MPG Hwy, + available 3rd-row seating and class-leading safety/" Starting at just 
$16,995* kia.com. The all-new Kia Rondo. Welcome to Rondoism. 




mmm 


♦Warranty is a limited powertrain warranty. For details, see retailer or go to kia.com. ! 2007 EPA fuel-efficiency estimates are 21 MPG/dty and 29 MPG/hwy for 4-cylinder. Actual mileage may vary. 
• •Based on comparison of 2006 and available 2007 models. iMSRP includes freight, excludes taxes, title, license, options and retailer charges. EX model shown with optional features, which cost extra. Actual 

























Any Way You Want It 


Bob Vila never said no to a good sledgehammer 
party, and he'd have a rip-roaring time at Cube, a 22- 
story high-rise in Miami that begins construction this 
January. Buyers can connect the 112 one-bedroom units 
into a seemingly unlimited number of layouts, from 
duplexes to spacious lofts. That's because, with most 
of the building's weight-bearing steel framework on 
the exterior, the interior is liberated from many of the 
structural responsibilities. So wannabe architects can 

dictate which wails.or even floors—workers bust 

open. Plumbing and IIVAC systems are routed through 
a central core, making them easy to tap into but tough 
to hit accidentally when remodeling. Laughs architect 
Chad Oppenheim, who based Cube's design on his 1994 
Cornell thesis: <( We didn't want to give people enough 
leash to hang themselves." —sonia zjawinski 



Connect 
the Blocks 

1- bedroom unit 
625 square feet 
Starting at $375,000 

2- bedroom 

Two 1-bedroom units 
1,250 square feet 
Starting at $750,000 


3-bedroom 

(Wait for it...) Three units 
1,875 square feet 
Starting at $1,125,000 
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Reviews 

0 XBOX360 

Blue Dragon 

Microsoft hopes to broaden its console's appeal 
with this cutesy role-playing game from the origi¬ 
nal creators of Final Fantasy. The character designs 
by Akira Toriyama (creator of the Dragon Bail Z 
manga) are marvelous, and the supertricky turn- 
based action keeps players on their toes. But some¬ 
body should have told Redmond that retro RPG 
cliches, like having to hump every wall in search of 
$##$$### hidden items, went out with grunge. —Chris Kohler 



WINDOWS 

Miss Management 

In this workplace multitasking sim, you're a middle 
manager who steers employees through every¬ 
thing from finance reports to office romances. The 
underlings all have distinct personalities, and a funny 
story unfolds between projects, albeit one that's 
more NewsRadiothan The Office. Miss is entertain¬ 
ing and can actually be challenging, though there's 
no reward for doing more than the bare minimum. 
(Hey, just like a real job!) -Jared Newman 










Neptune 

Shrugged 

Dive into the murky depths of a shooter 
that owes more to Ayn Rand than Doom. 

Looking for a relaxing vacation spot? Come enjoy the refresh¬ 
ing undersea dystopia of BioShock, a highly anticipated game for 
Xbox 360 and Windows. From the moment you arrive, you're plunged 
headfirst into an objectivist social experiment. Banners proclaim 
altruism IS THE source of all evil, and perky advertisements 
preach the wonders of genetic modification. The architecture is all 
Albert Speer does art deco <a>, but the world, called Rapture, is begin¬ 
ning to crumble and let in water. You're soon beset by deranged flap¬ 
pers and dandies, like Jay Gatsby's party guests gone feral <b>. And, 
as in any first-person shooter, you reach for your gun... 

Or do you? It's just the kind of ethical question that bubbles up 
from the depths of this game. “We're living in a very gray age,” says 
Ken Levine, cofounder of Irrational Games and lead designer on 
BioShock. "When I play an ultra-patriotic game, I'm not comfort¬ 
able unquestioningly accepting what authorities say.” Players are 
bombarded with radio messages from Rapture's rival warlords, 
all offering conflicting advice. Will doing what they say help your 
cause or merely advance their own agendas? 

Or consider the Little Sisters and Big Daddies <©. The Sisters are 
hollow-eyed creatures who search out corpses as a source of genetic 
material—the coin of this twisted realm. The Daddies, lumbering 
monsters in diving suits, are their vigilant protectors. Defeat a Daddy 
and you can set the little girl free—or steal her genetic bounty and 
use it to enhance yourself, killing her but prolonging your own life. 
Which would you choose? "I like making games where the player has 
to figure out their own path,” says Levine. For more images from Bio¬ 
Shock, smmoveYtowired.com/extras. — KIERON GILLEN 
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Chasing Bugatti 

in an early ’608 episode ofthe The TwilightZone , Rod Serling issues a warning to pool 
sharks: If you're the best, you'll spend eternity defending your title. The Bugatti Veyron carries 
that burden through the automotive netherworld. A top speed of 253.2 miles per hour makes 
it the fastest production car in the world. Now two small builders are eager to unseat the king, 
with rides that boast insane horsepower figures and ground-gripping aerodynamics. Will they 
hit 253.3? Maybe, maybe not. Either way, there will always be a new crop of upstarts looming 
in the champ's rearview. Welcome to hell, kid. -mike spinelli 


1) THE CHAMP 

Bugatti Veyron 

It's the most audacious 
machine in automotive 
history. Name almost any 
major system in a typical 
car and the Veyron's 
is double the size—in 
some cases, four times. 
Bugatti fused together 
two V8s to make its 
monstrous 16-cylinder 
engine. It features 
four turbochargers and 
10 radiators, and at top 
speed chugs as much 
as 1.3 gallons of fuel 
per minute. 

ENGINE Quad-turbo 
8.0-liter W16 
POWER 1,001 hp 
0 TO 60 WfPH 
2.5 seconds 

WEIGHT 4,190 pounds 
PRICE $1,400,000 

2) CHALLENGER 

9f f GT9 

Porsche tuning company 
9ff has already clocked 
241 mph in a modified 
911 coupe producing 
840 horses. Its latest 
creation, the GT9, has 
full-custom bodywork 
and a midengine design 
to provide more stabil¬ 
ity at high speeds. 
ENGINE Twin-turbo 
4.0-liter flat six 
POWER 987 hp 
0 TO 60 MPH 

2.7 seconds 

WEIGHT 2,923 pounds 
PRICE $665,500 (est.) 

3) CHALLENGER 

SSC Ultimate 
AeroTT 

This American-built 
supercar is powered by 
a massive V8 engine 
fitted with two turbo¬ 
chargers. Engineers 
tuned its aerodynamic 
signature at NASA's 
Langley wind tunnel, and 
a test driver hit 230 mph 
during a recent trial run 
in Nevada before being 
forced to slow by road 
conditions. The throttle 
was at just 56 percent. 
ENGINE Twin-turbo 
6.3-liter V8 
POWER 1,183 hp 
0 TO 60 MPH 

2.8 seconds 

WEIGHT 2,750 pounds 
PRICE $549,000 


□ □ □ SEP 2007 


































nu look in navigation. 

It's hip, hot and high on style, niivi® 200 packs preloaded maps 
and nearly 6 million destinations in a sleek, slim navigator. 

Just tap the screen to look up addresses, restaurants, stores 
and more. Press "go" and niivi takes you there with clear, voice- 
prompted directions. You've gotta get your hands on one. 


Come on - let's niivi®. 


www.garmin.com 
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Whole 
Lotta Sound 

Hooking that shiny new iPhone up to your jury- 
rigged shelf system is like offering Cinderella a pair 
of Timberlands. Called the Zeppelin in homage to 
the greatest band of all time (or maybe it’s the 
shape), this audio masterwork boasts two tweeters, 
two mid-range drivers, and a woofer in the center 
for 50 watts of sound that does justice to any Jimmy 
Page riff. The fit and finish around each driver is 
tight to keep sound waves from tripping over excess 
material and losing fidelity. Got other audio sources 
kicking around the mansion? A 3.5-mm jack accepts 
digital and analog inputs, so your butler can hook 
up his Zune. Zeppelin: $599, www.bowers-wilkins.com 
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Just Plane Perfect 

You scrutinize the joinery on your 
$30 bookshelf, but when was the 
last time you built something? The 
CT-14 might actually seduce your 
creativity—both through its 
aesthetics and its function. Not 
only is the thing freakin’ sexy, but it 
also likes to be held. The ergonomic 
grip minimizes fatigue, and blade 
adjustment requires no tools at all 
(a first): Just turn the wheel. Nearly 
every part of the plane is machined 
to within 0.005-inch tolerance, 
which is more than you can say for 
that birdhouse you’re building. 
CT-14 Foxtail Shoulder Plane: $795, 
www.bridgecitytools.com 


Take It From the Top 

The engineer was just messing around when she designed a prototype 
drill with the handle mounted on top, but the CEO was dead serious 
when hegreenlighted it. He was floored by the tool’s balance, which 
makes sense: When an implement’s center of gravity is above your hand, 
you support it with your wrist, but when it’s below, you use your stron¬ 
ger biceps and triceps. That’s why the P’7911 is so easy to maneuver. 
The partnership with Porsche Design is why it’s so rad-looking. Clad 
in aluminum and carbon fiber, it’s so damn hot that you may only 
use the tool once—to mount the display case in which you house it. 

Porsche Design P'7911: $645, www.metabousa.com 
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WIRED Blog Network 

Threat Level 

Tracking the net's hackers, snoops, and freedom 
fighters, we disclose secret spy programs, report 
default passwords, and deflate the hype around 
Internet threats. Daily, blog.wired.com/threatlevel 


Magazine Online 
Exclusives 

Inside The Game 

For more exclusive images from Halo 3 - the sequel to 
one of the most revolutionary and beloved video games 
of all time - visit wired.com/extras. 


Brass Menagerie 

Each sculpture in the biomechanical menagerie 
created by Korean artist U-Ram Choe is made of 
thousands of stainless steel, aluminum, and 
acrylic "bones," to which he adds CPUs and motors. 
Watch video of the undulating creatures at 
wired.com/extras. 


WIRED's authoritative gear blog hustles a first look 
at products hitting the market every day, bringing 
you in-depth reviews of the newest, the best, and 
the essential, blog.wired.com/gadgets 


Compiler 

Bring your desktop down to earth. Get the latest 
breaking news from the worlds of software and web 
services. And streamline your software lifestyle with 
tips and tricks from the Compiler blog. 

blog.wired.com/compiler 


Neptune Shrugged 

Enjoy more of the refreshing undersea dystopia of 
BioShock, a highly anticipated game for Xbox 360 and 
Windows at wired.com/extras. 
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CQiQeQ presents 


MONDAY, SEPTEMBER 10 1 9 PM 

THE MUSIC BOX @ FONDA 
6126 HOLLYWOOD BLVDILA 

SPOONTHEBAND.COM 


For Sept. 10th concert tickets and information go to 
wirednextfest.com. 


Attend the Sept. 10th concert and get a FREE TICKET 
to WIRED NextFest for Friday Sept. 14th, a $20 value. 

Go to ticketmaster.com for tickets to Spoon’s 
Sept. 11th and 12th shows at the Fonda. 


THE DANCING ROBOT 

REUNITING AT A CONCERT 
TO BENEFIT CREATIVE COMMONS 


creativecommons.org 






Hot, Fast, and Topless 



Want to burn rubber like Schumacher and tan like Hamilton? These 
convertibles sport titanic horsepower, race-ready suspension, and 
brakes that could halt a 767. —mike spinelli 



Mercedes CLK63 AMG Cabrio 

$92,575 • www.mbusa.com 

wired An instrument of utmost precision: Slices corners like a surgical scalpel. Booster-rocket power delivery. Exhilarating 
Indy 500 roar from under the hood, with an intoxicating exhaust burble. Ample room for four regular-size adults. 
tired Humdrum looks. Even with paddle shifters, the utilitarian automatic transmission is far from entertaining. Not the best 
choice if you'd rather cruise the corniche on Saturday night than show up hot-rodded Camaros at the drag strip on Sunday. 

•####•## 



Jaguar XKR Convertible 

$95,269 • www.jaguarusa.com 

WIRED Confidence-inspiring road feel. Computer- 
controlled, paddle-shifted automatic transmission 
fires off upshifts and gooses the throttle on down¬ 
shifts, minimizing lurch while maximizing perfor¬ 
mance and aural effect. Docile as a tabby in town. 
TIRED Plastic and fake-looking wood interior 
trim won't impress the folks at the club. Rear seats 
are too small for anyone who's lost their baby 
teeth. Ungainly nose cone, courtesy of Europe's 
new pedestrian-safety standards, is half of what 
you see through the windshield. 



Shelby Mustang GT500 
Convertible 

$45,755 • www.fordvehicles.com 

WIRED The heady whine of the Eaton super¬ 
charger at full bore. Crisp six-speed manual shifter. 
Mondo brakes bring this rager to a stop with 
little fanfare. Shelby name adds weapons-grade 
muscle-car cachet. Bargain price in this class. 
TIRED Solid rear axle instead of independent 
suspension means throwback handling and rough 
ride. Stiff dutch requires muscular calves in 
heavy traffic. Convertible top must be manually 
latched and unlatched before raising or lowering. 

••••••• 



BMW MG Convertible 

$114,990 • www.bmwusa.com 

WIRED Press the Power button on the console 
to unleash an extra 100 horses. Most secure 
brake feel among cars we tested—stops like it's 
deploying a grappling hook. Novel glass diffuser 
behind rear seats reduces top-down wind noise. 
TIRED Love-it-or-hate-it styling. Complexity 
creep in BMWs hits critical mass here—there's 
a steep learning curve to getting the most 
out of the M6's electronic shifting and handling 
control systems (279 possible settings!). It's the 
priciest model in the pack. 

••••it 


MODEL 

ENGINE 

HORSEPOWER 

TORQUE 

HOW THEY DO IT 

OTO 60 

OTO TOP DOWN 

Mercedes CLK63 AMG Cabrio 

6.2-liter V-8 

475 

465 pound-feet 

Really big engine 

4.5 seconds 

17 seconds 

Jaguar XKR Convertible 

4.2-liter V-8 

420 

413 pound-feet 

Supercharger 

5.0 seconds 

20 seconds 

Shelby Mustang GT500 Convertible 

5.4-liter V-8 

500 

480 pound-feet 

Supercharger 

4.5 seconds 

30 seconds 

BMW M6 Convertible 

5.0-liter V-10 

500 

383 pound-feet 

Extra cylinders 

4.5 seconds 

24 seconds 
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Blended, Not Stirred 

If you’re still using that old, crud-encrusted hand-me-down, listen up: Blenders have 
improved greatly. A few hundred watts of crunch power? Pshaw. Try 2 horsepower. 
But for making your daily pitcher of margaritas, good ergonomics and a versatile 
blade and motor are the key ingredients. Our test results? Mixed. — cliff kuang 



Breville BBL600XL 

$200 • www.brevilleusa.com 

wired Least powerful motor of the four, but the savage blades shred anything, with no 
dead zones. Clear measure marks on jar. Digital timer. Tuck-away power cord. Jar mounts and 
dismounts easily. Ring on the lid greatly simplifies uncorking. Tight clearance below the blades 
means not much gets stuck. Super easy to disassemble and clean. Just enough specialty buttons. 
TIRED Heavy jar. Button labels could be less poetic and more descriptive—what does "Snow" 
mean, and what's the diff between Mix and Blend? Overall, though, it's hard to find fault. 


Krups KB720 

$190 • www.krupsusa.com 

WIRED Super quiet. Nifty 
feature called Ice Crush 
bounces cubes around to 
break them up for blending. 
Tough, tight-fitting lid. Jar 
locks in with a satisfying thud 
and detaches without fuss. 
tired Small blade 
circumference causes 
contents to stick to the jar's 
sides. Interface a tad too 
minimal-more settings 
would be nice. Flattish 
buttons are hard to push, 
despite the protruding, easy- 
to-grab instrument ledge. 


Blendtec Total 
Blender 

$400 • www.biendtec.com 

WIRED Absurdly powerful: 
When set at 10,the2-hp 
motor makes peanut butter 
in less than a minute. One- 
touch settings for most 
concoctions. Digital timer 
counts down during presets 
and counts up when you're 
spinning freestyle. 

TIRED Expensive. Willfully 
ugly compared with others. 
Flimsy plastic jar. Difficult to 
clean. Jet-engine loud. All 
that power under the hood 
reeks of overcompensation. 

• ••• 


Hamilton Beach 
Liquid Blu 

$130 • www.hamilton 
beach.com 

WIRED Straightforward, 
intuitive interface. Relatively 
cheap. Simple to clean—jar 
detaches easily from blades. 
TIRED Cheesy blue under¬ 
light best suited for a night 
at the Roxbury. Hard-to-read 
measure marks. All five 
speeds ineffectual at anything 
but the easiest tasks, like 
pureeing chunky liquids. Even 
with manual assistance with 
a knife, it just wouldn't make 
a decent margarita. 



FROM THE GADGET LAB 

Nikon D40x 

$800 • nikonusa.com 

If you’ve used only simple point-and-shoot cameras, switching to a digital SLR can 
be daunting. But this 10.2-megapixel model has one of the smartest automatic modes 
we’ve seen, including accurate adjustment of trouble-prone variables like ISO set¬ 
ting and white balance. Image quality is top-notch, with great detail and minimal 
noise even at high ISO. More advanced shooters will find a wealth of options for 
tweaking exposure, color, and contrast, —david becker 
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You’ll also call it amazing. In our MBA 
programs, your coursework is much more 
than a means to an impressive credential. 
It’s an exhilarating immersion into a free 
market of business ideas. The world will 
look very different when you’re done. And 
isn’t that everyone’s idea of fun? 


Triumph in your moment of truth. 



the UNIVERSITY OF CHICAGO GRADUATE SCHOOL OF BUSINESS CHICAGO LONDON SINGAPORE CHICAGOGSB.EDU 






























Get Light-Headed 

Don’t be afraid ofthe dark. These LED lamps are smaller, 
more luminous per watt, and last hundreds of times 
longer than their filamented peers, —claude mciver 



Petzl Tikka XP 

$50 • www.petzl.com 

Petzl has packed more features into the Tikka XP than 
any other cranium-mounted photon source we tested. 
Aside from four output levels (low, med, high, flashing), 
it also has a boost mode, which shines 50 percent 
brighter for up to 20 seconds. 

WIRED Handy indicator tells you when the batteries 
are 70 and 90 percent depleted. Ten tilt settings for 
precision pointing. Weighs just 3.4 ounces. Lens lets 
you switch from narrow to wide beam. 

TIRED Nonregulated LED means light gradually fades 
as batteries drain. Brighter, at 35 lumens, than many 
headlamps its size, but we'd still love a lift in brilliance. 


Brunton L5 

$199 • www.brunton.com 

The L5 is by far the brightest headlamp we tested, 
thanks to a whopping 5-watt Luxeon LED. Power has 
a price, though: The rechargeable 4.5-volt NiMH 
battery pack adds tremendously to the lamp's already 
ample weight—a neck-straining 29.5 ounces combined. 
wired Can you see me now? 105 lumens are beam¬ 
ing from my forehead! Water-resistant. Automatically 
reduces light output by 15 percent to save on juice 
when the batteries run low. 

TIRED Hefty price tag may appeal only to wealthier 
denizens ofthe dark (Bruce Wayne, maybe). Buzzes at 
low and medium output levels. Dim one-year warranty. 

•••••it 

Coast Revolution 

$60 • www.coastcutfery.com 

With 55 lumens of clean white light, it's bright. 

But there's nothing else about the Revolution that 
warrants such a grandiose moniker. Its standout 
feature is a sliding dimmer switch, and that doesn't 
work very well: Light output adjusts unevenly, requiring 
superhuman dexterity to dial in the desired level. 
WIRED Shines 35 hours on three AAAs. Pivots to 
three positions. Recessed power button prevents 
accidental activation. 

TIRED Poorly engineered dimmer. No flashing mode. 
Abysmal water-resistance. 

•••••• 

Pelican HeadsUp Lite 2670 

$33 • www.pefican.com 

Decidedly Spartan, the 2670 has two modes (steady 
and flashing) and puts out an anemic 22 lumens-a 
typical candle yields about 13. On the plus side, a rear 
safety light shines or blinks red, theoretically providing 
protection for nighttime cyclists. But the faint beam 
would be hard to spot even with night-vision goggles. 
WIRED Lens tilts a full 90 degrees. Dual-strap 
headband. Lifetime warranty. 

TIRED LED emits a slightly blue rather than white 
light. Paltry eight hours of burn time for main LED, 

20 hours for rear safety LED when flashing. 

• ••• 



FROM THE GADGET LA® 

JacZs 
Scroll 

$35 • jaczagoory.com 

“Master, what is 
this wand with 
which you scribe? 
’Tis neither quill 
nor parchment, 
and yet some¬ 
how both ...is it 
sorcery?” No, 
young appren¬ 
tice, there’s no 
magic here—just 
an ingenious ball¬ 
point pen with a 
built-in, replace¬ 
able paper car¬ 
tridge tucked 
into the top part 
of the barrel. The 
paper rolls out 
smoothly, tears 
cleanly, and never 
snags. Although 
the 2-inch-wide 
scroll doesn’t last 
forever, cartridge 
changes are a 
snap. But let’s face 
it: If you’re look¬ 
ing to impress the 
ladies—unless 
you’re at a wired 
party—it’s prob¬ 
ably best to keep 
this one in your 
pocket.— ROGER 
THOMASSON 


eadgeT Lab 

Visit wired.com/gadgets 
for daily reviews and news. 
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WE EXAMINED EVERYTHING. AND OVERLOOKED NOTHING. 


•Based on 2007 MV Sierra vs. 2006 MY Sierra. EPA est. 5.3L V8 4WD 20 mpg HWY. 

©2006 General Motors Corp. All rights reserved. Sierra, GMC and GMC logo are registered trademarks of General Motors Corporation. 


INTRODUCING THE MORE POWERFUL, MOST FUEL-EFFICIENT, ALL-NEW 2007 SIERRA! 
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ENGINEERED TO THE HIGHEST STANDARD: PROFESSIONAL GRADE. 
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Comic 

Geniuses 


How the 

two dorks behind 
Penny Arcade 
turned an obscure 
online comic 
strip into a 
videogame empire. 

BY CHRIS BAKER 


In a drab strip mall in north Seattle, nestled between a hair salon and a State Farm 
outlet, Mike Krahulik and Jerry Holkins are working on an idea for the next installment of 
Penny Arcade, their hugely popular webcomic. Their nine-room office is a gamer's para¬ 
dise—Willy Wonka's long-lost chip fab. There are dozens of Xbox 360s, a heaping carton 
full of Nintendo Wiimotes, an SNK arcade cabinet, a vintage Atari Lynx handheld. The walls 
are covered with blowups of their work and game posters autographed by the developers. 
There's also a floor-to-ceiling stack of the latest videogames, sent by publishers eager to 
be mentioned in the strip. "Well throw them on sometimes when 
we're looking for grist for the day's comic” Holkins says. *1 Krahulik ^ Hoikillsin frantof 

wrinkles his nose. “ Grist for the day’s comic? Grist?!” *1 “Yes, grist, ” their cartoon alter egos. 


Holkins says loftily. "Look it up. It's a word." 

Krahulik shakes Ms head in disgust. "You're 
a douche. That's a douche word. Why don't 
you just say ‘raw material' or something?" 

It's a fairly typical conversation for the 
webcomic superstars. When they aren't try¬ 
ing to crack each other up, they're ridiculing 
each other. Krahulik mocks Holkins' preten¬ 
sions; Holkins mocks Krahulik's ignorance. 
This friendly antagonism fuels their strip. 
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Cross M4gia 

Amsterdam, 
the Netherlands 
September 25-29,2007 


PICNIC ‘07 brings the brightest 
minds together to share what’s 
new and frhat’s possible. 

Learn, laugh and let yourself 
be inspired. Uncork your brain. 


Europe’s leading 
Cross Media 
Experience 


at PICNIC 


picnicnetwork.org 
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Pursuant to the general code of computer usability 892.64(a) 

on this .isT day of S£PT£MK£R , 2,001 . it is hereby declared that: 

_SRywAfcg_a.k.a. 

_ AlWARg _ a .k.a. 

-MALMR£ 


must vacate 


-, herein referred to as: C(3MPUTfig. TUR.gATs: 

MY C0MPUT~gR, -immediately due to unfair nuisance 


to the owner of the property. Reasons for eviction include, but are not limited to: 

_C R-AsUgS _ SL-PU/PPM^: _ j 

C-PSS <3P rNTSRN6T , and JSSMcjj PP Privacy . 

If the aforementioned party refuses to vacate immediately, the services of 

—SPyU/ARg PPCTPR _shall be retained to forcibly remove 

— £PMPUT£R- A.TS from the previously declared property 

(. MV COMPUTER. _). 


Signed,^ 


NOTICE OF EVICTION 


September 1,2007 



Spyware Doctor's powerful scanning engine removes spyware, adware, 
and malware from your computer - and its real-time OnGuard protection 
will keep them out. 

Turn to Spyware Doctor - multi award-winning spyware protection 
- available at leading retailers and online at www.pctools.com 
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Tools Software 

Essential tools for your PC 


available at: 
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I didn't install io^q 
i op anything. I Just like 
Having it there, you know?, 
In the nighty^-' 


fecialist 


jr ['ve still got that^v 
f Paladin on Park Iron I \ 
guess, but I don't really 
Miss her. IP I can just go 
.a couple weeks, I Mean, y 
\ until the launch^] 
\dies down.r>//^-ii 


/ But they've got ^ 
that Burning Crusade going 
now, and... you know... 
^ I Mean, it's Burning, J 
so.... 


Dr. kramstein 


Addiction 

Specialist 


^ Doctor, lye beer ^ 
clear P or about a year 
You know that. ^ 
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How to Read a Penny Arcade Strip 

It looks like a classic three-panel comic, but it can be inscrutable 
to nongamers. A cheat code to their 1337er-than-thou argot. 


BURNING CRUSADE An 

expansion to the massively 
multiplayer online role-playing 
game World of Warcraft, 
released in January 2007. 
paladin A hybrid melee fighter, 
one of the nine character 
classes in World of Warcraft 


dark iron A "realm" or cluster 
of servers in World of Warcraft 
dedicated to PVP (player vs. 
player) combat. 

NERFING When game designers 
reduce the effectiveness of 
an item or character class to 
improve game balance. 


pally World of Warcraft slang 
for a Paladin. 

1.7 Content patch number 1.7 
for World of Warcraft, released 
September 2005. 
re-roll Create a new character 
—a term derived from dice-based 
games like Dungeons & Dragons. 


which stars two slightly fictionalized ver¬ 
sions of themselves. 

Holkins, 31, and Krahulik, 29, have cranked 
out three strips every week for the past 
eight years. They check the latest headlines 
on game sites, scrutinize the latest screen- 
shots and gameplay footage released by 
publishers, gab about what they've been 
playing, and try to settle on a topic by lunch¬ 
time. Holkins types up the dialog and nar¬ 
ration while Krahulik sketches something 
on paper, scans it into his PC, and uses a 
Wacom tablet and Photoshop to draw the 
final version. Even with frequent breaks 
to goof off, they're finished by five in the 
afternoon. Then the comic is uploaded to 
their 10-server collocation facility in San 
Jose. Within 24 hours, it will get a quarter 
of a million hits. 

Penny Arcade may be invisible to the 
vast majority of Americans, but it has enor¬ 
mous reach and influence among people 
who care about games—the developers 
who create them, the publishers who sell 
them, the retail wage slaves who put them 
on store shelves, and the gamers who buy 
them. The dialog is cited like the Talmud 
in online debates, and the bizarre words 
it has coined are part of gamers' everyday 
speech—like bullshot, a gorgeous screen- 
grab of a game that gives a false impression 
of its graphics. 


Krahulik and Holkins make a comfortable 
living from the strip, what with 55 million 
monthly pageviews driving online adver¬ 
tising and merchandising. They have a full¬ 
time staff of 10. They oversee a charity that 
has given $2.2 million worth of toys and 
games to children's hospitals since 2003. 
And in late August, their annual conven¬ 
tion—the Penny Arcade Expo—will attract 
30,000 visitors, making it the largest game 
conference in the US. 

This is the story of how two douches from 
Spokane, Washington, became the most pow¬ 
erful players in the videogame industry. 

“The term geek has acquired apatina," says 
Holkins, a writer prone to ornate verbiage 
and renowned for his witty blog posts that 
accompany each strip. He's right—the word 


is being reclaimed as a badge of pride. But the 
creators of Penny Arcade aren't among these 
geek-come-latelies. They're unreconstructed 
geeks of the old-school variety—which is to 
say, of the high school variety. 

Krahulik has glasses, a beanpole phy¬ 
sique, and a touch of overbite that gives 
him a pained expression. Holkins, who also 
wears glasses, is balding and so pale that he 
looks like he could get moonburns. Grow¬ 
ing up, they were the prototypical misfits, 
ostracized by the cool kids at school. Holkins 
claims that he owes his success to those 
formative encounters with jocks and their 
lacrosse sticks. “I've been repaid a thousand 
times over for the damage they inflicted," he 
says cheerfully. 

Krahulik agrees. “One time in high school, 
someone broke into my locker and stole my 
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stuff, so I had to wear gym clothes for the rest 
of the day” he says, wincing at the memory. 
“I developed humor as a defense mechanism. 
Now I drive a fucking Mercedes.” 

The two met 14 years ago in a journal¬ 
ism class at Mead High School in Spokane. 
Holkins, a senior and a staff writer on the 
school paper, noticed Krahulik's portfolio 
and wanted to team up with the aspiring car¬ 
toonist. After graduation, they spent their 
free time making what Krahulik calls “over¬ 
wrought superhero comics” and playing vid¬ 
eogames—lots and lots of videogames. While 
they waited for their creations, like Chicken- 
man and Clan Walrus, to set the world on fire, 
Krahulik stocked shelves in the electronics 
section of Toys “R” Us and Circuit City. 

Holkins found a slightly more lucrative gig 
doing tech support for the local school dis¬ 
trict. The two took an apartment together in 
1997, and Holkins paid a bigger share of the 
rent, subsidizing his friend so he'd always 


have a gaming partner. He also nurtured 
a vague sense that they were destined for 
greatness as a creative unit. “I was very sure 
that one of the things we were working on 
would hit,” he says. 

Combining their passion for games 
with their skills as writer and artist never 
occurred to them until one day in the fall of 
1998, when a now-defunct enthusiast maga¬ 
zine put out a call for game-themed comic 
strips. Their submissions were rejected, but 
a Web site targeted at gamers agreed to run 
the strips—and then asked for more. 

By putting themselves in the comic, they 
tapped into the classic buddy-comedy for¬ 
mula: Holkins is the left-brained PC gamer, 
Krahulik the right-brained console gamer. 
Holkins' alter ego, Tycho, named after the 
16th-century astronomer Tycho Brahe, is 
an imperious egotist who loves to scru¬ 
tinize the story and structure of a game. 
Krahulik's character, Gabe, is an oblivious 


jerk who adores cool graphics, explosions, 
and gloating over victories. They're per¬ 
fect complements—Abbott and Costello or 
Mario and Luigi. 

For six months, Holkins and Krahulik wrote 
their comic gratis. They had no idea how 
popular Penny Arcade had become until they 
moved to their own site in 1999. It turned 
out they were getting a million pageviews a 
month. When that number quadrupled the 
following year, they quit their day jobs. The 
site now averages 55 million pageviews a 
month—more, for example, than Gizmodo. 

The Penny Arcade format is familiar— 
usually a traditional three-panel strip cul¬ 
minating in a gag, like Dilbert or Garfield. 
But Penny Arcade will never be syndicated 
in newspapers; the humor is incomprehen¬ 
sible to normals, full of references to load 
times, character classes, and experience 
points. It mercilessly lampoons individu- 














als most people have never heard of: Take 
that, vice president of online commerce at 
Electronic Arts! And that CEO of GameStop! 
Its also joyously and unapologetically filthy 
shot through with the sort of scatological 
epithets that gamers heap on one another 
in the heat of battle. 

Its not like Holkins and Krahulik have 
any interest in getting into newsprint any¬ 
way. They've become media titans and taste- 
makers on their own terms. Within their 
subculture, the Penny Arcade guys are like 
Roger Ebert, Richard Pryor, Thomas Nast, 
and Edward R. Murrow all rolled into one. 
Fans memorize punch lines and wear Penny 
Arcade T-shirts. References to the comic pop 
up in games. "Th e Penny Arcade guys repre¬ 
sent the true voice of the dedicated gamer," 
says Warren Spector, creator of the Deus 
Ex series of games. "From the start, it was 
so apparent that they were just a couple of 
game grognards like the rest of us.” 


One of Penny Arcade's biggest attractions 
is that it dares to be dismissive. Most of the 
enthusiast press is loath to offend the pub¬ 
lishers who provide advertising and access 
to their content. But if Holkins and Krahu¬ 
lik think the lightcycle mode in Tron 2.0 is 
shit, they say so, and they use the word shit 
(They also stress that they don't mean it's 
“the shit”) Teen fans love the strip for serv¬ 
ing up such flame-war ammo. 

Then there's the willingness to wade 
into the technical, political, and cultural 
issues surrounding games. This earns Penny 
Arcade plaudits from eggheads: After par¬ 
ticipating in an epic online discussion about 
real-money transactions in virtual worlds, 
game scholar Julian Dibbell linked to one of 
Holkins and Krahulik's strips and wrote, "It 
is humbling almost to the point of despair 
to discover that 15 dozen screenfuls of pon¬ 
derous commentary produced by a small 
liberal-arts faculty's worth of beardy gamer 


geeks can, with almost zero loss of insight, 
be reduced to the three panels of a Penny 
Arcade cartoon.” 

Back at the office, everyone is playing 
Ping-Pong. Not Pong, mind you, but actual 
meatspace Ping-Pong. Krahulik is working 
up a sweat trying to return vicious serves 
from Robert Khoo. 

"Having our own Ping-Pong table has 
been a longtime goal for the company,” says 
Khoo, Penny Arcade's director of business 
development. "We just knocked out a wall 
and took over the adjoining office, so we 
finally have the room.” 

Khoo, 27, met Holkins and Krahulik five 
years ago. A business analyst at a market 
strategy firm, he was discussing an advertis¬ 
ing deal with the pah* over lunch at the Golden 
Chopsticks restaurant in Redmond, Washing¬ 
ton. "I realized right away that they had no 
idea what they were doing,” he says. 
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Holkins and Krahulik were booking their 
own ads and charging "about 98 percent less 
than they should have been," Khoo says. They 
had signed away book publishing rights to a 
guy who moved to Alaska and refused to pay 
them. They hooked up with a dubious Net 
company and nearly lost the rights to their 
intellectual property and the name Penny 
Arcade. When Khoo met them, they were liv¬ 
ing off donations from readers and contem¬ 
plating the prospect of day jobs again. "Jerry 
and I are good at making comics and being 
funny... and that s it” Krahulik concedes. 

Khoo coaxed them into a second meeting 
and presented them with a 50-page business 
plan. He offered to quit his analyst job and 
work for them free for two months. "They 
should not have trusted me," he says. 

They did. Holkins looks back in astonish¬ 
ment at what easy prey they would've been 
for an unscrupulous person looking to get 
their hands on the business. "Luckily, Rob¬ 
ert perceived greater value in fixing us to 
the front of his chariot and riding us for¬ 
ever," he says. 


Khoo has created a successful business 
model that includes merchandising, creative 
services, and book publishing (they've recov¬ 
ered the rights). Rut the centerpiece is online 
advertising. Abell rings in the office, signal¬ 
ing that the Penny Arcade sales department 
has just closed another deal on a banner 
ad from a game publisher. As with every 
ad that appears on the site, the potential 
advertiser first had to send over a copy of 
the game, and Holkins and Krahulik had to 
deem it worthy. "There were fights about 
that at first. We'd swat down a $20K buy 
that Robert had spent weeks working on," 
Holkins says. "But he quickly realized that 
our choosiness helps him." 

Today, Penny Arcade Inc. makes almost 
half of its money from ads and more than 
a third from merchandising. (Holkins and 
Krahulik refuse to disclose revenue, but it's 
probably safe to say it's in the low seven fig¬ 
ures.) Part of that comes from a lucrative 
sideline making ads for game publishers, 
including Ubisoft, Vivendi, and Blizzard. 
"If we like a game, we can offer lots of cool 
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services," Holkins says. He plays an MP3 of a 
song he's created using a Nintendo DS game 
called Jam Sessions, which simulates an 
acoustic guitar. It's a hilarious, surprisingly 
melancholy ode to a murdered videogame 
character, and about the best advertisement 
for the guitar game imaginable (to hear it, 
visit wired.com/extras). 

Meanwhile, Krahulik and Kiko Villasenor, 
the staff graphic designer, have decided on 
the logo for an upscale line of shirts, com¬ 
plete with collars and buttons. Every year, 
they sell hundreds of thousands of dollars' 
worth of T-shirts emblazoned with their 
characters and catchphrases. "But not every¬ 
one works in a place where you can wear 
T-shirts," Khoo says. "Especially T-shirts 
that say boobies, which one of ours does." 
(That extremely popular item references 
the classic math-club gag of tapping out 
"5,318,008" on your calculator, then turn¬ 
ing it upside down.) 

The line of shirts, called First Party, won't 
feature any Penny Arcade references—just 
a simple joypad insignia stitched over the 
heart, like the polo player on a Ralph Lauren 
shirt or the crocodile on a Lacoste. If the tiny 
status symbol isn't enough to coax fans into 
buying adult clothing, each garment will also 
come with a helpful pamphlet explaining the 
rules of fashion to sartorial nOObs. 

The clearest evidence of the clout Holkins 
and Krahulik wield is the Penny Arcade 
Expo. This year, 30,000 fans will descend 
on Seattle in late August and pay $45 a 
pop to attend the fourth edition of their 
annual convention. 

PAX is the biggest gamer gathering in the 
country now that the Electronic Entertain¬ 
ment Expo has been drastically scaled back. 
E3 became infamous for expensive demo 
booths pumping out trailers at deafening 
levels, chart-topping rock bands at lavish 
company-sponsored parties, and appear¬ 
ances by major movie stars flogging the 
game adaptations of their latest flicks. The 
biggest publishers decided that the escalat¬ 
ing expense of the event could not be justi¬ 
fied, and last year they all dropped out. 

PAX isn't geared to retailers and the media 
like E3 was; it's dedicated to entertaining 
hardcore gamers, the sort of people who 
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like Penny Arcade. “E3 was like a world's 
fair/' says Josh Milligan, director of digital 
marketing for Ubisoft. 'TAX is like Wood- 
stock." His company is a sponsor of PAX and 
will host a contest in which some lucky fan 
of the anime Naruto will win their weight 
in ramen. Holkins and Krahulik will sit on 
discussion panels and emcee an epic cyber¬ 
tournament. (Last year, the winner took 
home a Scion outfitted with an Xbox 360. 
This year, the grand prize is $5,000 and an 
all-expense-paid trip to the Tokyo Game 
Show, FAX'S only remaining rival.) 

At last year's PAX, Holkins and Krahulik 
announced their boldest spinoff project yet: 
They are, perhaps inevitably, making a game 
of their own. The hazards of their move from 
bomb-throwing critics to earnest develop¬ 
ers are not lost on them. In one recent strip, 
they imagined all the game reviewers they've 
viciously mocked in the past stocking up on 


party hats and confetti, eager for a chance 
to return the favor. 

The first installment of Penny Arcade 
Adventures , portentously titled On the 
Rain-Slick Precipice of Darkness: Episode /, 
is being developed by a team of 13 at Hothead 
Games in Vancouver, Canada. Holkins is wilt¬ 
ing all the dialog and narration, and Krahu¬ 
lik is providing all the character designs and 
concept art. It stars the cast of the strip, but 
they're transposed to a 1920s setting with 
trappings of steampunk sci-fi and Lovecraf- 
tian horror. “We figured that a game about 
us sitting around on the couch would get old 
pretty quick," Holkins says. 

“We wouldn't have done this if we knew 
how hard it would be," Krahulik adds. “I 
mean, come on, we're used to brainstorming 
an idea and executing it in an afternoon." 

The game, which Khoo says will be released 
“when it's ready," is aimed squarely at the 
strip's audience. It's a point-and-click adven¬ 


ture in the style of Escape From Monkey 
Island or Maniac Mansion. (Ron Gilbert, 
creator of those classics, is on board as a 
consultant.) Dialog will be text, not audio. 
And it won't be sold in stores; customers will 
download it in installments of six or seven 
hours apiece. All of this appeals to game 
geeks... and no one else. The duo does not 
aspire to crossover success. “I don't think 
our perspective will ever appeal to the main¬ 
stream," Holkins says. 

But gaming is increasingly a mainstream 
activity, with titles like Brain Age and the 
jock-friendly Madden NFL franchise selling 
more than anything else. A recurring theme 
of the strip is resentment that the cool kids 
are encroaching on their turf. 

“It's not fair," Krahulik says. “They could 
be having sex. With women. Why do they 
want my hobby?" 

It's a heartfelt statement but also a pose 
to protect their nerd cred. After all, both 
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Now even the cool kids have started 
playing videogames. “It’s not fair,” 
Krahulik says. “They could be having 
sex. Why do they want my hobby?” 


Holkins and Krahulik are now married, and 
both have kids. “Geeks make the best dads/' 
Brenna Holkins says, as the couple's 1-year- 
old son, Elliot, sits on her knee and nibbles 
a blueberry muffin. She claims to bear no 
grudge about the time Jerry's comic alter ego 
accidentally killed her comic alter ego while 
demonstrating a badass takedown move 
from Splinter Cell: Chaos Theory. Her only 
gripe is his willfully perverse fashion sensi¬ 
bility, which she insists is improving. 

“Mike's gotten better about dressing 
himself, too," Kara Krahulik says. “I even 
caught him reading Details'” Kara gained 
a rep online as the perfect gamer wife after 
Mike revealed the particulars of their sixth 
anniversary to readers: They parked their 
son with the grandparents, holed up in 
a hotel room... and logged into World of 
Warcraft. “There's no time to run a raid 
on Molten Core with a kid at home," Kara 
says defensively. 



Mike thinks the anniversary story has 
been blown out of proportion. “It's not 
like we didn't have sex, too," he says. 
Over his wife's shrieks of protest, he adds, 
“We took breaks. long breaks, if you catch 
my drift..." 

But Kara has a point. The creators of Penny 
Arcade are so absorbed with family and over¬ 
seeing their burgeoning empire that there's 
little time left to actually play games. That's 
why at 9:30 every night, when the work is 
done and the kids are asleep, the staff of 
Penny Arcade Inc. fire up their home Xbox 
360s to meet online for multiplayer matches 



of Rainbow Six: Vegas or their current fave, 
the Halo 3 beta. 

The next morning at the office, the group 
gathers around a 37-inch Sharp Aquos to 
review a video capture of their latest battle. 
Two staff members pile into a Warthog ATV 
to defend checkpoints, while Khoo hangs back 
and doles out head shots with a sniper rifle. 
Then, after watching Team Penny Arcade 
slaughter its foes onscreen, they switch off 
the TV and get back to work. DU 
////////////^^^^ 

chris baker (cbaker@wired.com) 
is a senior associate editor at wired. 
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Oil from 
the Deep 


The Jack field 
may be the biggest 
US oil find in 40 
years—but it’s below 
the Gulf of Mexico, 
buried beneath 
30,000 feet of water, 
salt, and shale. 
Chevron’s first 
step: Get a really 
long drill. 

BY AMANDA GRISCOM LITTLE 


“Isn’t this transcendent?” Paul Siegele 
shouts as he presses his nose to the win¬ 
dow of a Bell 430 chopper hurtling through 
a sky thick with rain and pitchfork lightning. 
We’re flying over the Gulf of Mexico, above 
some 3,500 oil production platforms, and 
Siegele is pointing them out with the verve 
of a birder—here a miniature oil rig known 
as a monopod; over there a drill ship almost 
as big as the Titanic :; still farther out, plat¬ 
forms looking like huge steel chandeliers that 
dropped out of the storm-shaken clouds. 

Siegele has reason to be giddy. He works 
for Chevron, and his team is sitting on sev¬ 
eral new record-breaking discoveries in the 
Gulf, a region that many geologists believe 
may have more untapped oil reserves than 
any other part of the world. On this trip, 
the 48-year-old vice president for deepwa¬ 
ter exploration has come to a rig called the 
Cajun Express to oversee final preparations 
before drilling begins on the company’s 
30-square-mile Tahiti field. 

Looming like an Erector set version of 
Hellboy—with cranes for arms, a hydraulic 
drill for its head, and a 200-foot derrick for 

The Cajun Express has bored the deepest 
offshore well in Gulf history. 
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a body—the rig appears at once menacing 
and toylike. But the real spectacle is below 
the surface: A drill is plunging down through 
4,000 feet of ocean and more than 22,000 
feet of shale and sediment—a syringe prod¬ 
ding Earth's innermost veins. That 5-mile 
shaft will soon give Chevron the deepest 
active offshore well in the Gulf. Some land 
drills have gone deeper, but extracting oil 
from below miles of freezing salt water and 
unyielding sediment creates a set of tech¬ 
nical problems that far exceed those faced 
on terra firma. 

Minutes after we land on the Cajun 
Express , Siegele gets some bad news from 
Ron Byrd, his weather-beaten site manager. 
"The junk basket is stuck way down there on 
some debris," says Byrd, who has captained 
offshore rigs for more than 30 years. The junk 
basket is an 8-inch hunk of iron that runs up 
and down the entire length of the drill hole 
on a piece of wire, scraping the well clean 
before sensitive production instruments 
are dropped in. It's a particularly important 
device when drilling offshore, because the 
presence of the ocean pushes debris, mud, 
fossils, and other muck into the hole. 

Siegele, who is a lanky 6' 3" with a mild, 
professorial manner and a boyish mop of 
brown hair, winces almost imperceptibly. 
"Just a little bump in the road," he mutters. 
Technically, it's a million-dollar bump. The 
crew will spend 48 hours fishing the jammed 
tool out of the hole, halting all other activ¬ 
ity on a rig that costs over $500,000 a day 
to run. But this is chump change to Siegele, 


who has an annual budget of more than 
$1 billion. "If snags like this didn't happen 
so frequently," Siegele says, "you'd prob¬ 
ably let them get to you." 

It's just another high-priced mishap in 
the world of ultradeep-sea drilling—the 
newest, riskiest, and most technologically 
extreme drilling frontier. Today, deep-sea 
rigs are capable of reaching down 40,000 
feet, twice as deep as a decade ago: plunging 
their drills through 10,000 feet of water and 
then 30,000 more feet of seabed. One plat¬ 
form sits atop each so-called field, thrust¬ 
ing its tentacles into multiple wells dug 
into ancient sediment, slurping out oil, and 
then pumping it back to onshore refineries 
through underwater pipelines. 

It's a business where huge sums are lost 
(two years ago, BP suffered a $250 million 
blow when a hurricane took out one of its 
platforms) but even more can be made. The 
mother lode of oil in the deepwater Gulf is 
so significant that Tahiti and other suc¬ 
cessful fields in this region are expected to 
soon produce enough crude to reverse the 
long-standing decline in US oil production 
of about 10 percent per year. 

Even better, a recent discovery by Chev¬ 
ron has signaled that soon there may be 
vastly more oil gushing out of the ultradeep 
seabeds—more than even the optimists 
were predicting four years ago. In 2004, 
the company penetrated a 60 million-year- 
old geological stratum known as the "lower 
tertiary trend" containing a monster oil 
patch that holds between 3 billion and 



The Drilling Fields 

To extract oil from the Jack field, a rig will have to negotiate 
freezing waters, boiling oil, and seismic uncertainty. Here's how. 


1) STABLE PLATFORM 

Giant engines at each corner 
of the drilling rig keep 
everything stable. When 
the ocean pulls one way, the 
thrusters push the other. 

2) THE 6-MILE DRILL 
The drill is made up of 
hundreds of interlocking 
90-foot sections of iron. 
Buoyant sidings reduce the 
weight burden on the rig. 


3) POINT OF ENTRY 

The drill needs to enter the 
seafloor at exactly the right 
point, minimizing the risk of 
hitting an air pocket or a fault 
as it goes whirring down. 
Boiling-hot oil emerges here 
and collides with freezing 
water, which means that 
the underwater pipes pump¬ 
ing the oil back to shore 
must be heavily insulated. 


4) DANGEROUSJOURNEY 

The drill must traverse 
numerous pressure zones, 
any one of which could 
knock it off course. 

5) X MARKS THE SPOT 
Bedrock mounds, formed 
by oil pushing upward, sig¬ 
nal promising hot spots. 

6) JACKPOT 

The oil is trapped in 
squishy, porous rock. 
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15 billion barrels of crude. Dubbed Jack, 
the field lies beneath waters nearly twice 
as deep as those covering Tahiti, and many 
in the industry dismissed the discovery as 
too remote to exploit. But last September, 
Chevron used the Cajun Express to probe 
the Jack field, proving that petroleum could 
flow from the lower tertiary at hearty com¬ 
mercial rates—fast enough to bring billions 
of dollars of crude to market. It was hailed 
as the largest publicly reported discovery 
in the past decade, opening up a region that 
is perhaps big enough to boost national 
oil reserves by 50 percent. A mad rush fol¬ 
lowed, and oil companies plowed more than 
$5 billion into this part of the Gulf. 

It was a burst of good news for the oil 
industry. Today, many of the world's larg¬ 
est fields—from Ghawar in Saudi Arabia to 
Prudhoe Bay in Alaska—are facing retire¬ 
ment, and the ultradeep frontier holds the 
industry's best hope for big new discover¬ 


ies. But there are still big questions to be 
answered before Jack starts filling gas tanks: 
How well will oil flow from these prehistoric 
rocks? Can Chevron's equipment handle the 
increased temperatures and pressures at 
these depths? Can engineers successfully 
pump the oil back to shore? 

In November, a sister rig to the Cajun 
Express will putter over to the Jack field, 
and Chevron will "spud" a preproduction 
well in search of answers to these questions. 
"There's no guarantee that the rewards in this 
field will outweigh the risks," says Siegele, 
slumping. But then he sucks in a breath of 
salt air and straightens up. He's got to brief 
a group of drilling engineers on the plans for 
Chevron's grand venture into Jack. 

Chevron runs its offshore drilling opera¬ 
tions out of a gleaming Houston skyscraper 
that recalls the nose of a double-barreled 
shotgun aimed skyward. Geologists work in 


cavernous visualization rooms with floor- 
to-ceiling monitors depicting digital render¬ 
ings of the Gulf waters and seabed. Chevron 
has long bet that there's oil in these regions 
and has bought from the Department of the 
Interior almost twice as many federal leases 
to drill in the ultradeep waters of the Gulf 
as any other company. 

One of Chevron's top geologists, a Jerry 
Garcia look-alike named Barney Issen, pulls 
an image of the Jack field up onto the mon¬ 
itors. "To you, this may looks like a dog's 
breakfast," he says, pointing to a multi¬ 
colored morass. But the data is actually a 
finely detailed 3-D map of the ocean, seafloor, 
and sediment below. It will allow Chevron 
to locate promising spots to drill and then 
provide a guide for the engineers who oper¬ 
ate the production process remotely. 

To make this map, Issen and his team 
deployed ships that cruised through the 
Gulf, popping off air guns—underwater can- 
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your mobile device. 

2. Text the word 'WIRED' to 
94733 (WIRED) for text message 
announcements and special offers. 


Your carrier's standard messaging rates apply 
to all SMS correspondence. Other charges 
may apply. Available on participating carri¬ 
ers and in the US only. To end this service, text 
"STOP" to 94733. For complete mobile 
terms and conditions, please log onto 
wiredinsider.com/getwired. 



TALE OF AN ALE 

Don't you hate it when you buy a new computer, mobile phone, or astral projection 
system only to have it be rendered useless hours later by some new, mind-boggling 
technology? Well that won't happen when you purchase a full-flavored, smooth 
Newcastle Brown Ale. Introduced in 1927, Newcastle predates such modern marvels 
as television, the laser beam, and individually wrapped American cheese, so you 
know we're in it for the long haul. Please drink responsibly. 

Go to www.newcastlebrown.com today to learn more. 

SMOOTH 

B.BKE NO OTHER. 
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NEW YORK 
LOVE OFFF 

OFFF, INTERNATIONAL FESTIVAL FOR 
THE POST-DIGITAL CREATION CULTURE 

Since 2001 OFFF has been breaking new grounds 
and setting high standards in the world of media, 
design and digital aesthetics, and has become one 
of the most important meeting points for digital 
creation enthusiasts. 

A wide range of special events takes place simultaneously 
within the festival. Over 50 conferences, performances, 
exhibitions, screenings, interactive installations, 
collectives and artists fair market, social & networking 
chill-out areas, inspiring parties, and much more. 

This is cutting-edge contemporary visual culture. 

Artists like Joshua Davis, Hillman Curtis, Kyle 
Cooper, Neville Brody, Hi-Resl, James Paterson & 
Amit Pitaru, Takagi Masakatsu, Motion Theory, Erik 
Natzke, The Ronin, Dstrukt, John Maeda, We Work 
For Them, among others... 

Visit www.offf.com and get your tickets now. Tickets 
in limited availability, so act fast. Early price $60 with 
full access to the 3 day Festival. 



November 2*3*4, 2007 

BMCC Tribeca Performing Arts Center 

New York 








































Ultradeep drilling in the Gulf could 
boost US oil reserves by 50 percent 
—if the heat and pressure down 
there don’t destroy everyone’s tools. 


nons that emit a gigantic burp into the ocean, 
bouncing sound waves off underwater rock 
formations. Hydrophones (aquatic micro¬ 
phones) tethered to the vessels recorded 
the response, taking in hundreds of thou¬ 
sands of recordings simultaneously. These 
allowed the company to determine the com¬ 
position and shape of the rocks below. Chev¬ 
ron needed to use masses of microphones 
to compensate for the distortions caused 
by a layer of salt as jagged as the Swiss Alps 
beneath the seafloor in the ultradeep regions 
of the Gulf. That mineral, unfortunately for 
the geologists in Houston, acts like a fun- 
house mirror for seismic sound waves. Issen 
compares sorting through the data to "peer¬ 
ing through a thick wall of mottled glass 
and trying to count the freckles of someone 
on the other side." 

Once the map was assembled, the Chevron 
team at the Houston office pored over the data 
and searched for sandy layers of sediment 


under domelike caps of shale. These signify 
the location of a potential reservoir because 
oil consistently rises through permeable sedi¬ 
ment to the highest point it can go, collecting 
under unyielding shale mounds. Once these 
promising spots are found, the maps are used 
to chart the drill’s optimal point of entry: 
the place where it’s least likely to hit a nasty 
fault line or air pocket that would throw the 
whole well off. Finding the sweet spot is like 
dropping a baseball from 5 miles in the sky 
and hitting home plate—at night. 

Then you have to hope you’ve found 
a highly porous and permeable oil bed. 


Most people think of oil as floating in big 
pools under layers of rock. But it’s actually 
embedded in the rock, sort of like water in 
a sponge. "When you drive the drill down, 
you’re going into porous rock that can be 
either kinda squishy or kinda rigid,” Siegele 
says. Squishy is better, but as rock ages, it 
typically become tighter. That’s why indus¬ 
try members were flabbergasted by the Jack 
well test that revealed high porosity. It’s 
also what gives the Jack field, and the lower 
tertiary in general, the potential to reduce 
America’s dependence on foreign oil—while 
earning Chevron a ton of money. 



EfficientDynamics 
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bmwusa.com 

1-800-334-4BMW 


Available in green. 


The BMW Hydrogen 7 is clearly the car of the future. It boasts a powerful 12-cylinder engine while producing near¬ 
zero emissions, which means instead of emitting carbon dioxide from the tailpipe, it produces clean water vapor. 
It’s another great idea only from BMW. Learn more at bmwusa.com/ideas. 
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DID YOU SEE WHAT HAPPENED 
LAST NIGHT? 

WHOSE BLOG ARE YOU READING? 

WHAT'S THE LATEST? 

FORM OR FUNCTION? 

IF IT INTERESTS YOU. 

IT INTERESTS US. 

VISIT. AND VISIT OFTEN. AT 
PATRONSOCIALCLUB.COM 



SIMPLY PERFECT. 


Entry-level tool pushers make 
$60,000. Added bonus: a massive 
testosterone rush. “This is the 
best big-boy toy you’ll ever find.” 


The galley of the Cajun Express is a pris¬ 
onlike cafeteria of stainless steel and gray 
linoleum crammed with engineers in blue 
coveralls devouring their meals. Today the 
menu is bratwurst, cheese fries, and twice- 
baked potatoes. At first glance, it's hard to 
believe this is the setting for a proposed 
Food Network special on the high-caliber 
cuisine 140 miles offshore. But the grub is 
lip-smackingly good. 

The Cajun is equipped with other perks: 
an Internet cafe, a gym, and a movie the¬ 
ater—but these luxuries are hardly used. 
Few of the men have the energy for enter¬ 
tainment or exercise after working a 12- 
hour shift on the drilling floor—hauling 
great vats of mud used for drill lubricant, 
welding broken iron casings, or repairing 
robotic submarines that fix problems with 
seafloor equipment. The living quarters, 
which house up to 150 workers, are the size 
of walk-in closets, filled with cot-sized bunk 
beds that fold out of the walls. 

"When you're here, you're pretty much 
working or sleeping," says Siegele. Stout 
salaries make up for the extreme conditions: 
Entry-level tool pushers make about 
$60,000, and high-level geologists and engi¬ 
neers can earn in the mid-six figures. Added 
bonus: a massive testosterone rush. "This 
is the best big-boy toy you'll ever find," says 
Chevron spokesperson Mickey Driver. 

The first task for the men on the boat is 
to make sure that the rig stays in one place. 
In shallower areas, rigs can be anchored 
to the sea bottom—but it's dangerous to 
moor a drilling vessel in ultradeep water. 
The motion of the ocean and the fierceness 
of the currents at those depths make it too 
cumbersome. Plus, vessels need to be able 
to move to safety in the event of a hurricane. 
Ultradeep drilling rigs are kept "on station" 
by so-called thrusters—engines on each 
corner of the rig that are programmed to 



respond to a GPS system tracking both the 
drill's target on the seafloor and the ocean 
currents. The thrusters constantly push and 
pull, doing an extreme version of what you 
do if you're standing in shallow ocean water: 
constantly shifting your weight to stay bal¬ 
anced as the waves ebb and flow. 

Dropping a drill down through more than 
1 mile of water and 4 miles of earth isn't easy 
either. The drill string is composed of hun¬ 
dreds of 90-foot sections known as joints 
that are dropped into the water by an auto¬ 
mated mechanical arm and successively 
screwed into each other. It took more than 
three days to assemble all the joints in the 
drill string that pierced the Jack field. 

Once the rotating drill bit begins its jour¬ 
ney down through miles of sediment and 
pierces the seafloor, it encounters another 
set of problems caused by the changing ter¬ 
rain. The test well for the Jack field drilled 
through nearly a dozen geological layers— 
ranging from hard bedrock to sandy sedi¬ 
ment to empty voids. These rapid shifts from 
one level of pressure to another can disturb 
the rotations of the drill, causing it to get 
stuck or veer off course. Pressure is good— 
it's what naturally forces the liquid crude 
up the length of the well and into the barges 
and pipelines that send it back to shore. (The 
layer of shale over the oil-bearing sands acts 
like a brick on top of a water balloon—the 
fluid wants to surge upward.) But, at the 
very bottom, farther below sea level than 
Mount Everest is above it, there's enough 
pressure to implode a human head—or, more 
pertinently, to crack iron casings. 

Moreover, the closer you get to Earth's 
core, the higher the temperature of the 
rocks. At 20,000 feet below seabed, the oil 
is hot enough to boil an egg. At 30,000 feet, 
it can reach more than 400 degrees Fahren¬ 
heit, hot enough to cook off into natural gas 
and carbon dioxide. Meanwhile, the water 
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at the bottom of the deep sea is at near- 
freezing temperatures—between 32 and 34 
degrees—creating a dangerous interaction: 
When the boiling-hot oil hits the freezing- 
cold water, it could solidify and block the 
flow, rupturing the pipes. The machinery on 
the seafloor, therefore, has to be well insu¬ 
lated. Engineers on the Cajun Express have 
been relying on a fairly primitive method- 
pumping the casing and substations with 
antifreeze—but much more sophisticated 
systems are in the works. 

Because so many of the challenges that 
engineers encounter in the ultradeep can't 
be anticipated—or found anywhere else— 
the Jack test rig was populated with so- 
called Serial Number 001 technologies: 
one-of-a-kind innovations ranging from 
perforation guns that are triggered at well 
bottom inside the casing, creating holes that 
let the oil gush in and flow upward, to elec- 
trohydraulic systems that seal the wells in 
emergencies. And yet sometimes the solu¬ 
tion is plain old creative thinking and duct 
tape. For example, when a tool got stuck 
down the hole during one well test, some¬ 
one suggested just banging a giant hammer 
against the casing, sending vibrations down 
that jarred the tool loose. 

As consensus grows that the world needs 
to shift away from fossil fuels, extracting 
oil from the most extreme and costly loca¬ 
tions can seem foolishly myopic. If Chev¬ 
ron is going to throw billions of dollars into 
something untested and possibly doomed 
to failure, wouldn't it make more sense to 
invest in an inexhaustible, greener technol¬ 
ogy that's going to have political support a 
decade from now? 

Siegele doesn't think so. He does know 
that geological limitations will prevent him 
from drilling much deeper: It's a pretty safe 
bet that below40,000 feet, the extreme heat 
has baked off much of the deep-sea troves 
of crude. And there are financial limits to 
this frontier, too. Even as Chevron and 
other oil giants earn record profits, they 
also face record expenses. For example, the 
company has commissioned two new deep¬ 
water rigs that will be able to drill 40,000- 
foot wells. But at more than $600 million 


each, they can't exactly be snapped up on 
boats.com. "The costs of developing a new 
oil or gas project are about 65 percent higher 
today than 30 months ago, and the great¬ 
est escalation of costs has been offshore," 
says Daniel Yergin, chair of the consulting 
firm Cambridge Energy Research Associ¬ 
ates. At today's oil prices of $70 a barrel, 
the current exploration makes sense. But 
if oil drops below $40 a barrel, Yergin says, 
the cost of exploring this high-risk frontier 
will become prohibitive. 

But Siegele is hardly worried. Technologi¬ 
cal breakthroughs have, decade after decade, 
revived the perpetually doomed oil industry. 
"Predicting peak oil," Siegele tells me as we 
tom* the (hilling floor of the Cajun Express, "is 
almost like predicting peak technology"—an 
exercise, in other words, that to him seems 
inherently small-minded. Even absurd. 


Paul Siegele, here on the helicopter pad of the 
Cajun Express, oversees Chevron's deepwater 
exploration throughout the Gulf of Mexico. 

Siegele takes me to the "crown" of the 
Cajun Express, a harrowing widow's walk 
suspended at the top of the drill's 200-foot 
derrick. The rig below looks like the loneliest 
place on Earth—a tiny, solitary board float¬ 
ing in a boundless blue sea. Then, out in the 
distance, I spot fleets of trawlers the size of 
thumbnails setting off seismic guns in search 
of the next big deep-sea prospect. "A decade 
ago, I never even dreamed we'd get here," 
Siegele marvels. "And a decade from now, 
this moonscape could be populated with 
rigs as far as the eye can see." DU 
////////////////^^^^ 

AMANDA GRISCOM LITTLE famailda 

@griscom.com) is a writer based in 
Nashville and a columnist for Grist 
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WIRED NEXTFEST 

SEPTEMBER 14-16, 2007 

Los Angeles Convention Center / South Hall (J &K) 

This fall WIRED Magazine brings its vision of a new World’s Fair to Los Angeles. The fourth annual WIRED NextFest will 
showcase more than 150 of the most exciting and forward-thinking technologies and experiences—in communication, 
design, entertainment, exploration, green living, health, play, robotics, security, and transportation—created by scien¬ 
tists, researchers, and inventors from around the world. On the following pages we highlight just some of those exhibits, 
which will be on display in the pavilions at WIRED NextFest. Come and experience the future. 


PLAN YOUR EXPERIENCE 




EDUCATION DAY - FREE FIELD TRIP EXPERIENCE 

WIRED NextFest is FREE to all school groups from 
the Los Angeles area on Thursday, September 13, from 
9 am-1 pm. Students and educators are invited into 
this highly interactive setting to inspire the scientists 
and inventors of tomorrow. This amazing opportunity 
explores the unlimited potential of young minds to 
imagine, create, and enhance our world. Educators, 
register your class at wirednextfest.com/ed day 
Space is limited. 



WIRED PRESENTS 


SPOON 

AND KEEPON 


© Reuniting at a concert 

to benefit Creative Commons 


MY NEXTFEST 

Enjoy WIRED NextFest your way. Before the show, 
go to wirednextfest.com to plan ahead and create 
a personalized list of exhibits to check out. At the 
show, start your day at the My NextFest kiosk located 
just inside the entrance and create a customized 
map of the floor based on your interests. Choose 
from a list of subject areas that might be of interest 
to you, and the software will locate exhibits that you 
wouldn’t want to miss, plot them on a printed map, 
and provide you with a NextFest experience tailored 
for you. Sponsored by Citi. 


Monday, September 10 1 9 PM 
The Music Box @ Fonda 
6126 Hollywood Blvd. I LA 

For September 10 tickets and information, go to 

wirednextfest.com. 

Attend the concert on Sept. 10 and get a FREE TICKET 
to WIRED NextFest for Friday, Sept. 14, a $20 value. 

Go to ticketmaster.com for tickets to Spoon’s Sept. 11 and 12 
shows at the Fonda. 
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Moving mountains to bring crucial water to the Los Angeles Basin 


To most Angelenos, access to water—for drinking, showering, 
gardening, or filling up the swimming pool—is as easy as turning 
on the tap. But Los Angeles is a desert, and delivering water to 
the 10 million people who live in the county is anything but simple. 
Water from northern California travels south to the state's 
biggest urban and agricultural centers via 770 miles of 
pipes and canals, 34 reservoirs, 20 pumping plants, three 
pump-generating plants, and five hydroelectric power plants. 
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The California State Water Project 
as the mammoth system is called, is 
crucial to the California economy, 
the fifth largest economy in the 
world. Without water from the north, 
there would be no agriculture in the 
San Joaquin Valley, no Los Angeles, 
no San Diego. So ensuring that the 
water project functions reliably and 
efficiently is a task of national and 
even global importance. 

But all of those pipes, dams, and 
reservoirs won't do much good 
unless the water conquers the final 
obstacle: the Tehachapi Mountains. 

The mountains create a 
topographical divide between 
northern and southern California. 


And southern California's water 
must cross them, heading over 
Tehachapi Pass. The A.D. 
Edmonston Pumping Plant, just 
south of Bakersfield, sends water 
nearly 2000 feet up and over the 
mountains - the highest water 
lift in the United States. Fourteen 
massive water pumps each send 
about 143,600 gallons per minute 
over the mountain and into the 
aqueduct that continues the 
water on its journey south. 

When the state Department 
of Water Resources needed to 
replace four crucial pumps at 
Edmonston—the system's largest 
pumping plant—it chose Hitachi 


to build them. 

The plant, nicknamed "Big Lift," 
was designed in the 1960s to 
carry 2.5 million acre-feet of water 
a year, and it's getting close to 
capacity. In the 1980s, southern 
California's water demand was 


excellent condition and available 
at all times," said Farshid Falaki, 
chief of the mechanical and elec¬ 
trical engineering branch of the 
DWR's engineering division. "We 
need reliability and availability to 
be there at all times, it's critical." 


I The A.D. Edmonston Pumping Plant... sends water 
nearly 2,000 feet up and over the mountains - the 
highest water lift in the United States. 


around 400,000 acre-feet; today, 
it's closer to 2.3 million per year. 
"Because we're close to maximum 
capacity, it's extremely important 
that all the pumps we have are in 


But almost from the beginning, 
the plant's four oldest pumps, built 
in 1971, have required continual 
maintenance and repair. DWR 
contracted with Hitachi to build 
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Farshid Falaki, Chief of DWR’s 
Mechanical and Electrical 
Engineering Branch 




four new pumps—the first of which 
came online in June 2007, and the 
last of which will be running by 2011. 

Hitachi's pumps were meticu¬ 
lously tested throughout the design 
and manufacturing stages and 
proved "extremely successful." 

The pumps used state-of-the-art 
design and materials, with vastly 
improved hydraulics that protect 
against erosion and other damage 
to the pump. 

In addition to ensuring that 
southern California's water will 
continue to flow, the Hitachi pumps 
could save the DWR millions of dollars 
a year. The Edmonston plant is one 
of the largest electricity consumers 


in California. To minimize costs, the 
pumps run mainly at night, taking 
advantage of off-peak energy 
rates. But each time a pump goes 
offline for repairs, another pump 
must run during the day to make up 
the capacity. For every month that 
a pump is out of service, it costs the 
department $650,000 in additional 
electricity costs. 

If all four of the old pumps were 
to break down for a month, the 
cost would be $2.6 million just to 
buy peak-rate power. "So the 
price can add up very fast if we 
don't have reliable pumps," said 
Falaki. "We can lose millions of 
dollars with a forced outage." 


The Hitachi pumps, designed 
to require little maintenance, will 
save money both in electricity 
costs and in general repairs. But 
the new pumps will also save 
money due to increased efficiency. 
The first Hitachi pump installed at 
Edmonston exceeded its guar¬ 
anteed efficiency rate. While the 
old pumps were 89.5 percent 
efficient, the new Hitachi models 
reach 93.3 percent. Falaki 
believes this increase could save 
the department $26.8 million. 

DWR sells its water to 29 state 
water contractors who in turn sell 
the water to farmers and cities. 
So money saved is money that 


can be used to maintain and 
upgrade equipment elsewhere 
along the chain of intricate 
waterways that quenches southern 
California's thirst. "By not wasting 
money on things like this, we have 
more money to modernize and 
provide a much better service 
to people that need the water," 
said Falaki. "It enables us to 
much better maintain and 
protect the equipment in all of 
our facilities. That's really a huge 
benefit for us." 


For other Hitachi True Stories, go to: 

www.hitachi.com/truestories 
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THE FUTURE 


Hitachi is proud to be the presenting sponsor of WIRED NextFest in 2007. From 
the fastest networks in the world to revolutionary cancer treatments, Hitachi 
technology is helping to transform society in ways that may surprise you. 
Many of these achievements, and the Hitachi technologies that enabled 
them, will be on display at Hitachi's Inspire the Next Pavilion, part of this 
year's WIRED NextFest being held in Los Angeles. 

SEPTEMBER 14 -16, 2007 LA CONVENTION CENTER / LOS ANGELES 

Purchase tickets today at wirednextfest.com 
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KIYOMORI 
SAMURAI ROBOT 

TMSUK 

Don’t feel threatened by the samurai warrior gear: 
Kiyomori isn’t programmed to attack. In fact, tmsuk’s 
flagship robot even “participated” in a prayer for the 
safety and progress of future robot industries. What 
really distinguishes Kiyomori from the company’s 
other robots, however, is its humanlike stride. 
Stretchy knees, 39 joints, and a very flexible pelvic 
region provide a smooth, more natural gait—so it 
doesn’t stagger like Tom Cruise just off a horse. 
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REEM-A 

PAL TECHNOLOGY 


Reem-A wants to be your friend. This life-size 
humanoid robot can recognize casual questions 
and commands, hold simple objects, and stop 
for obstacles in its path during a leisurely stroll. 

With sturdy legs designed for stability, Reem-A is 
modestly athletic-—-it won the foot-race competition 
at last year’s RoboCup—yet it’s also capable of more 
intellectual feats, such as playing chess. But watch 
out: It’s not programmed to let you win. 
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CHROINO AND FT 

KYOTO UNIVERSITY’S ROBO GARAGE 

A good way to distinguish humanoids from humans 
is to watch them walk; stiff knees give mechanical 
people away every time. So Tonnotaka Takahashi 
tackled the joint problem and gave Chroino (below) 
a flexible carbon-plastic exoskeleton, which helps 
the bot maintain a smooth, natural (albeit boyish) 
gait. Chroino’s follow-up, FT (right), walks like a 
female fashion model, which isn’t surprising given 
that its designer consulted professional models in 
putting together its lithe figure. 



SALAMANDRA ROBOTICA 

EPFL 


How did water-based vertebrates first learn to 
traverse land? After all, fossils can’t walk around and 
show us. Fortunately, researchers have developed a 
new way to study that evolutionary step: a land- and 
water-loving robot that changes speed, direction, 
and gait when zapped with electrical currents. The 
spindly, four-footed yellow bot, designed to mimic a 
salamander’s spinal cord, aids in biological research 
and may one day help us understand the human spine. 


wirednextfest.com 













































WIRED NEXTFEST I 2007 



ASTROLAB 
AND ECLECTIC 


VENTURI AUTOMOBILES 



Want a car that won’t require expensive gas station trips? Slated for 
release next year, the Eclectic (below) will be the first commercially 
available electro-solar hybrid vehicle (the sun helps charge its electric 
motor). Its sportier cousin, the two-seater Astrolab concept car, is so 
light, it needs only a 21-horsepower engine; a nano-prism film blanket¬ 
ing the outside concentrates solar energy, allowing the car to recharge 
while in motion or sitting outside. Those are some hot wheels. 
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PULL-CORD GENERATOR 

POTENCO 



SPHELAR 

KYOSEMI 


ENERGY CURTAIN 

INTERACTIVE INSTITUTE 



Got power? You do now. Potenco's little portable 
generator looks like a yo-yo: Pull the cord repeatedly 
for a minute to store enough electrical juice in a 
battery to keep your iPod running for hours (one 
pull equals one song). This easy, eco-friendly way to 
power lights, computers, and cell phones could help 
billions of people in developing countries with limited 
access to electricity. 


From Japan, another eco breakthrough beyond the 
Prius: The Sphelar solar cell can absorb sunlight 
coming from any angle, converting even indirect and 
reflected light into electricity—a marked improvement 
over traditional flat photovoltaic technology. Thanks 
to its thin, flexible, and transparent frame, Sphelar 
can be easily sandwiched between panes of glass 
or incorporated into curved objects, eliminating the 
need for costly equipment that must be moved to 
catch direct rays. Here comes the sun, indeed. 


Block out too-bright sunlight to 
keep your home cool-—and keep 
the party glowing all night long. 
Made from a special fabric em¬ 
bedded with solar cells and light- 
emitting materials, the Energy 
Curtain window shade soaks up 
sun during the day and uses the 
collected solar energy to power a 
stellar light show at night. 
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PROTON BEAM THERAPY 

HITACHI 


The state-of-the-art radiation treatment for cancerous 
tumors is proton therapy. A high-energy proton beam, 
whose shape and penetration depth is controlled by 
Hitachi’s particle accelerator technology, reaches the 
target within a patient’s body with such precision that 
radiation exposure to surrounding healthy tissue is 
minimal—far less than with conventional X-ray therapy. 
This reduces (and, in many cases, eliminates) the 
immediate side effects as well as the potential for 
development of secondary cancers. 



FINGER VEIN ID™ 

HITACHI 


This biometric technology uses light projected 
through the skin of an individual’s finger to enable 
high-contrast vein pattern matching. Such patterns 
are unique to each person and not visible to the 
naked eye, enhancing the system’s privacy and 
security. In addition, this highly accurate tool can 
read vein patterns regardless of such skin problems 
as cuts, scrapes, dirt, sweat, or sores; good thing it’s 
near contactless (and hygienic), too. 



K0K0R0 GATARI 

HITACHI 


Inspired by patients suffering from Lou Gehrig’s 
disease, the Kokoro Gatari (translated as “Mind Talk”) 
could help those whose paralysis prevents even the 
most basic communication. The device is a head- 
band and associated equipment that measures 
blood flow in the brain to determine the answers to 
simple yes or no questions. It’s accurate about 80 
percent of the time and it works quickly-a boon to 
patients facing terrible isolation. 



GO FAST 
JET PACK 

JETP.I. 

Do you dream of being the next Rocketeer? You’re not 
alone. And thanks to Jet PI, that fantasy can now 
become reality. Determined to build a lighter, sturdier, 
cheaper, and, yes, faster jet pack than previous proto¬ 
types, the team produced a mode! (slated for release at 
the end of the year) that can reach a maximum speed 
of 80 mph. Buy one and they’ll even train you to use it 
without killing yourself. 
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Shaped like a bullet to provide 
maximum aerodynamic perfor¬ 
mance, Critical Power is a carbon- 
fiber bicycle designed to maintain 
a cruising speed of 30 mph, 
though it’s capable of surpassing 
60. Equipped with storage space 
for food and water, it’s perfect for 
epic treks—just ask its creator, 
Greg Kolodziejzyk, who used 
Critical Power to shatter the world 
record for distance traveled in 24 
hours by human power, pedaling 
more than 650 miles. 


Powered by 374 volts stored in 
nearly 1,000 small rechargeable 
batteries, the latest KillaCycle is 
the world's quickest electric 
motorcycle. Designed with a 
custom frame, it goes from zero 
to 60 in 1.04 seconds and holds 
the world record in the quarter-mile 
drag, which rider Scott Pollacheck 
completed in 8.17 seconds at 155 
mph. Now tiTats an American Chopper. 


Up in the air, junior birdmen, with 
this vertical takeoff and landing 
vehicle, whose lithe design makes 
it easy to maneuver, even for 
the inexperienced. Its handlebar 
throttle and simple steering controls 
help it take off in a flash, but its 
light AeroTwin engine is the real 
innovation, improving airflow to 
generate turbocharged horse¬ 
power. With its sleek frame, the 
AirScooter can travel faster than 
the FAA allows within its ultralight 
weight class—and because of 
that class, a pilot’s license isn’t 
required to fly it. 
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RECON SCOUT 

REC0NRQBQT1CS 

When iaw enforcement and the military need eyes on the inside—of, 
say, an urban combat zone or a hostage situation—Recon Scout sees 
all. This dumbbell-shaped, lightweight robot can be tossed almost any¬ 
where for recon; it takes directions from a handheld controller and trans¬ 
mits video up to 300 feet away. It’s durable (if slow) and easy to operate, 
gathering intelligence in hostile climates without putting lives at risk. 



ATLAS POWERED ROPE ASCENDER 

ATLAS DEVICES 


Where does Batman get those wonderful toys? 
Perhaps from the team of four MIT grad students who 
invented the Powered Rope Ascender, a device de¬ 
signed for rescue workers and U.S. soldiers abroad. 
With a standard rope attached to a high-speed, 
battery-powered spindle, various Ascender models can 
hoist 500 pounds as quickly as 10 feet per second— 
ideal for scaling great heights without wings. 




GUARDIAN MISSILE DEFENSE 

NORTHROP GRUMMAN 

You might not be worried about a missile attack 
when you’re relaxing in your seat while cruising to 
Tulsa, but that doesn’t mean it can’t happen. The 
Guardian provides 360 degrees of protection, using 
laser energy to confuse even the most advanced 
heat-seeking and ground-launched missiles. With 
this small, fully automated system attached to their 
bodies, passenger planes can fly in safety. 



RQ-4 GLOBAL HAWK 

NORTHROP GRUMMAN 

Talk about eyes in the sky. This unmanned aerial 
reconnaissance vehicle captures hi-res footage of 
battlefields and other large areas, regardless of cloud 
cover and in (nearly) real time. It’s a workhorse, too: 
Soaring at altitudes of up to 65,000 feet, the Global 
Hawk can survey a region the size of Illinois within a 
day and it can hold enough fuel to stay airborne for 
35 hours. 
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NOVA 

HORAO 

The world’s first 3-D color display is here, and you don’t need those 
blue and red paper glasses to view it: NOVA doesn’t just look 3-D; it 
/s3-D. This large-scale installation is comprised of thousands of LEDs 
working in clusters of four, each cluster controlled individually. The 
result is hi-res animations in 16 million colors running at 25 volumes 
per second—crystal clear real-time video you can view from any angle. 



REGENERATED 
BODY PARTS 

WAKE FOREST INSTITUTE 
FOR REGENERATIVE MEDICINE 

Donor organs are a precious commodity (more 
than 6,000 people die waiting for one in a typical 
year), but Dr. Anthony Atala’s research team has 
engineered a groundbreaking alternative. For the 
first time, scientists have reconstructed a human 
bladder from lab-grown tissue, extracting muscle 
and bladder cells and allowing them to regenerate 
in collagen scaffolds. The result? Complex, working 
bladders—already successfully implanted in young 
patients—and a promising blueprint for replicating 
other functional organs. 



BRAINLOOP 

AKSIOMA I INSTITUTE FOR 
CONTEMPORARY ARTS 

Be a globetrotter—without moving 
a muscle. The Brainloop platform 
employs an application called 
Brain Computer Interface that 
lets users explore the cities and 
mountains of virtual Google Earth 
simply by imagining basic move¬ 
ments, like “move feet forward.’’ 
Such mental images trigger signals 
that send commands to the BCI 
and on to the outside world. The 
result is an epic journey of the 
mind, set to a haunting score by 
sound designer Brane Zorman. 


TXTUAL HEALING 

PAULNOTZOLD 

Parsons School of Design instructor 
Paul Notzold’s TXTual Healing 
is street art melded with mobile 
technology It encourages audience 
members to interact with the 
artwork and each other by sending 
text messages to a designated 
phone number. The messages 
are then digitally transformed into 
animated, graffiti-style speech 
bubbles and projected onto a flat 
surface, like the side of a building. 
The result? A congregation of 
conversationalists whose words 
become public spectacles. 


MULTI-TOUCH 
COLLABORATION WALL 

PERCEPTIVE PIXEL 

The future of Minority Report has 
come true, at least in one respect. 
Tired of traditional methods 
of interacting with computers, 
entrepreneur Jeff Han has cre¬ 
ated a 16-foot-long, super hi-res 
display that responds to the touch 
of multiple users simultaneously. 
It's a user-friendly interface for 
brainstorming, playing games, or 
working with massive amounts of 
data writ large. 
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MORPHO 

TOWERS 


SACHIKO KODAMAAND YASUSHI MIYAJIMA 

At first glance, Morpho Towers may seem static- 
two metal spirals lounging lazily on a plate resting in 
a magnetic liquid saturated with iron particles. But 
crank up your stereo and prepare to be dazzled: The 
ferrofluid will creep up the towers, forming a viscous, 
organic sculpture that grooves to the tunes and 
forms a stunning variety of shapes. Heavy metal will 
never be the same. 
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ORB 

NEW YORK UNIVERSITY, INTER¬ 
ACTIVE TELECOMMUNICATIONS 
PROGRAM 

ORB is art that’ll spin you right 
round, baby. A ring of LEDs 
rotating very, very quickly-—1,750 
rpm—fool your eyes into believing 
you’re seeing a fully formed globe. 
Eyeball scientists call the trick 
“persistence of vision." We call it 
cool. The installation uses eight 
colors to display static images or 
animations you can view from any 
angle. In the works: true 24-bit 
color and a 3-D version called 
UltraORB. 


BUMPTOP 

BUMP TECHNOLOGIES 

A messy desk may signal a 
creative mind, but a messy 
computer is just a pain. BumpTop 
software allows you to interact 
with your virtual desktop as you 
would a real-life one. Icons look 
bigger and heavier depending 
on the file’s importance, size, or 
last date changed. You can stack 
them, pile them, or crumple them 
up. The result is a more realistic 
workspace-minus those annoy¬ 
ing TPS reports. 



INTERACTIVE FASHION 

CUTECIRCUIT 


Talk about a clothes call: The 
Hug Shirt is a Bluetooth garment 
(now in new colors) that transmits 
embraces. Put it on, give yourself 
a squeeze, and its textile-based 
sensors send pressure and 
temperature data through your 
cell phone to a friend’s, prompting 
her Hug Shirt to replicate the 
cuddle. CuteCircuit also offers the 
Skate Hoodie (it plays MP3s), the 
solar-powered MDress (pictured 
above, with keypad and speaker 
embedded in the sleeve), and the 
PhotoPHore, a swimsuit that lights 
up in salty sea water. 



D30 

D30 LAB 


Say hello to the new Spidey suit. Richard Palmer, 
snowboarding enthusiast and director of the d3o 
Lab in Hove, England, has helped design a flexible, 
foamlike fabric called d3o that hardens on impact. 
The material is already used to safeguard soccer 
players, snowboarders, and motorcyclists; the U.S. 
Olympic ski team wore dSo-enhanced gear at the 
2006 Winter Games. The Superhero Suit, a d3o 
outfit that doubles as protective armor, could be 
marketed to soldiers, firefighters, and other 
costumed crime fighters. 
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DRAGON 

SPACEX 

Space is open for business. SpaceX, a new company 
launched by PayPal co-founder Eton Musk, has 
developed the United States’ first privately financed 
spacecraft. The bullet-shaped Dragon is designed to 
carry cargo and, when necessary, humans (maximum 
capacity: seven) into low Earth orbit. A Pony Express for 
the 21st century, meteor showers and solar flares won't 
keep Dragon from its appointed rounds. 





ARCTIC EXPLORATION AUV CLIFFBOT 

WOODS HOLE OCEANOGRAPHIC INSTITUTION NASA 
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////FURMINATOR 

//////////FUR//// ART ENTERTAINMENT INTERFACES 

You don’t have to be deaf, dumb, and blind to be a 
pinball wizard. Get into the game, literally, with 
////furminator, a mechanical pinball machine combined 
with an immersive first-person shooter. Stick your 
head into the force-feedback helmet and experience 
the action from right behind the flippers. Don’t be 
distracted by those classic sounds and lights, though: 
Those bails are heading straight for your face. 



Autonomous (and unmanned) underwater vehicles 
Jaguar and Puma will boldly go where no one has 
gone before—and photograph it. As they move 
through the Arctic Basin’s extreme depths with a 
novel navigation system, acoustic homing devices 
track their progress, sending updates to scientists 
above. Puma will measure the water’s temperature 
and conductivity (among other things), while Jaguar 
will provide unprecedented shots of undersea vents 
and life, offering clues to how life on Earth evolved. 


Rock hounds, meet the competition. Cliffbot is part 
of a team of robots that work together to navigate 
rugged, hard-to-reach territory on other planets. 
Secured by two anchored rovers, Cliffbot descends 
or ascends steep slopes—even those of more than 
60 degrees—and collects material samples. It’s not 
just for Martian exploration, either: The technology could 
aid search-and-rescue missions here on Earth. 


KICK ASS KUNG-FU 

ANIMAATIOKONE INDUSTRIES 

Mortal Kombat is missing a major character: you. 
Kick Ass Kung-Fu remedies this script error with a 
camera, software, screens, and your body—inserting 
you into a side-scrolling fighting game. Punch, kick, 
summersault, and back-flip through a fully immersive, 
multiplayer battle at this live demonstration. 
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BEATBOTS 

NATIONAL INSTITUTE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY AND CARNEGIE 
MELLON UNIVERSITY 

It’s a dance, dance revolution! Meet the BeatBot 
named Keepon, a cute yellow robot with soft rubber 
skin, cameras for eyes, and a microphone for a 
nose. He can respond to aural or visual stimuli, 
whether it’s the hypnotic drumbeat of Spoon’s 
"I Turn My Camera On” or the wave of a hand, and 
move in time to it. The result is an interactive dance 
partner who never says no. 
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NEWS AT SEVEN 

INTELLIGENT INFORMATION 
LABORATORY OF NORTHWESTERN 
UNIVERSITY 

Newscasters are practically 
automatons already, so a synthetic 
anchor comes as a welcome alter¬ 
native. The News at Seven system 
automatically collects interesting 
stories from the Web (along with 
relevant photos, video, and blog 
posts), then delivers them via a 
spunky artificial anchor to create 
an online show that's far hipper than 
your nightly news. Text-to-speech 
technology and a little bit of Al make 
the announcer almost more human 
than human. It’s like watching Katie 
Couric, only slightly more robotic. 



MEME 

ROYAL COLLEGE OF ART 


Laser shows at the planetarium 
are fine, but you can only observe 
them passively. Meme is an 
interactive light display that literally 
depends on audience feedback. 
Heart-rate monitors and galvanic 
skin-response sensors (imagine 
a lie detector test) measure your 
and your fellow participants’ 
physiological reactions to a 
series of spinning, illuminated 
sculptures. As your biofeedback 
measurements change, so do the 
movements of the helixlike figures. 
It’s performance art curated by 
your subconscious. 
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COMMUNICATION 


Brain Computer Interfaces for Device Control Institute for 
Automation Cell Phone Disco Informationtab I Globe 4D 
Leiden University I Skinplex - Body Area Network Ident Tech¬ 
nology l Wind and SwimmingMessageSystem Nanika 


DESIGN 


BodyBug Movinfo Fun I Desktop Factory 125ci 3D Printer 

Desktop Factor/ 1 E-TAF Automatic Door Tanaka Seisakusho I 
Khronos Projector University of Tokyo I Plane Tracker Goldsmiths, 

Process 9 (Interaction 1) 
l WineM YouTube Mirror 

University 


ENTERTAINMENT 


Brainball Interactive institute i Contour Reality Capture Mova 
FogScreen FogSereen I Laptop Orchestra Limiteazero Light 
Harp Blue Ink Studio The McGill Digital Orchestra CIRMMT 
PACE/Cameran Fusion 3D System PACE I Play Visuatizer 
3D MVP Sound Flakes Tokyo Denki University VirtuSphere 
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EXPLORATION 


Bio-Suit MIT, NASA I Solar-Powered Autonomous Underwater 
Vehicle AUSl I SpaceNet MIT, NASA James Webb Space 
Telescope Northrop Grumman 


GREEN 


Alga! Biodiesel Infinifuet! Architectural Wind AeroVironrrtent I 
ArcHouse Michael McDonough I Biofuel from C02 and Sunlight 

SUNNOL Biotechnofogy I ClearPower Solar PV Stellaris I 

Element Erratic Radio 

Flower Lamp interactive Institute I Power-Aware Cord Interactive 
Institute l Green Light NYU ! Plastic from C02 Novomer Quiet 
Revolution Windmill XC02 Solar Car Xofl World's Largest 
Human-Powered Computation SiCortex 
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Artificial Heart Lab University of Michig C-Leg ' 1 h 
Contactless Heart Monitoring Simon Fraser University I 
C/nano cArni Elbow LifeStraw 

SensorHand Speed Otto Bock TT and IF Design Otto Bock 
ZeroFly Vestergaard Frandsen 
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DigiWall Interactive Institute I EdgeBomber susigames I 

Interface #4 TFT Tennis Dirk Eijsbouts I MegaPhone NYU 1TP 

and Area/Code Metazoa Ludens Mixed Reality Lab, National 
University or Singapore with RASTER Quterspace 
Stubbe and Markus Lerner, Berlin University of the Arts I 
Real Pac Man Garage Geeks 


ROBOTICS 


Albert Einstein Robot Face Hanson Robotics I Albert HUBO 

Korea Advanced Institute of Science and Technology I Android 
Twin Robot Xi'an Chaoren Sculpture Research Institute I Glow- 
Bots Viktoria Institute Human-Carrying Biped Walking Robot 
Waseda University and tmsuk Joey Chaos Humanoid Robot 
Hanson Robotics I Juke Bots robotlab I Shadow Dexterous 
Hand Shadow Robot Company l Superbot USC/ISi 


SECURITY 


Aggression Detection Sound Intelligence l Artificial Nose Bio¬ 
sensor Temple University I Compound-Eye Camera University of 
Osaka l Cyber Warfare Integration Network Northrop Grumman 
KC-30 Tanker Northrop Grumman 
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This summer, twenty runners will cross four continents 

TO BRING SOMEONE A DRINK OF WATER. 



Sometimes epic problems require epic human efforts to inspire change 


That’s the idea behind the 2007 Blue Planet Run? Create an epic global 


event that not only draws attention to the problem of access to safe 


IHFXAND 


PACIFIC 

OCEAN 


SIERRA LEOf 


SOUTH 

AMERICA 


Nicaragua 

Thanks to El Porvenir, nearly 
200 families in remote villages 
started getting safe water 
systems in 2006. Health and 
hygiene education, maintenance 
training and participation in the 
reforestation of micro-watersheds 
are all part of the program. 


2007 Blue Planet Run 
(projected route) 


2006 Funded Projects 


Bolivia x 
W ith the help of Water 
for People, the people of 
Boqueron K’asa are building 


a community-wide water 
system as well as receiving 
training in hygiene education, 
operations, maintenance and 
financial management. 



Sierra Leone 
L ack of a water and sanitation 
infrastructure forces women and 
children to walk long distances 
for water. In 2005, a rainwater 
harvesting system was built by 
Safer Future, which allows the 
community to devote more time 
to income activities and gives 
children time to go to school. 













6,000 children under five 
die every day because 
of unsafe water and poor 
sanitation. 


1.1 billion people in 
developing countries 
have inadequate access 
to safe drinking water. 


Water-related diseases 
are the single largest cause 
(50%) of human sickness 
and health-related death 
in the world. 


Many women and children 
spend up to 6 hours 
per day fetching water. 


Families often spend up 
to 25% of their income 
to purchase water and 
carry it home. 


ater, but also helps raise money for safe water projects around the world. As the first-ever 


round-the-world relay, the Blue Planet Run will give a voice to over one billion people who 


itruggle for one of life’s most basic necessities—safe drinking water. 


1ETNAM 


INDIAN 

OCEAN 


INDIA, WEST BENGAL 
Highly poisonous arsenic is found in 
the deep groundwater used by nearly 
100 million people. Project Well is 
constructing a self-supporting safe 
source of community water. In addition. 
Barefoot College has implemented 
rainwater harvesting systems so that 
students can gain access to arsenic- 
free water for the first time. 


KENYA 

The Kisii hospital’s 30-year-old 
water system not only delivers 
37,000 gallons less than what 
its patients require, but frequent 
extended breakdowns leave the 
hospital with only enough water 
for essential services. Rotary 


International is co-funding a 
new system overseen by Rotary 
District 5450 that will serve 
525,000 patients annually. 









An epic problem 

For 1 in every 5 people on the planet, getting any water at all can mean walking all day to find it. Then, 
pumping it out or scooping it up and carrying it back home. Only to 
do it all again the very next day. Add the potential for contamination 
to this process, and it’s no wonder waterborne illness is the single 
largest cause of death and disease in the world. 



A CAUSE SET IN MOTION 

HP *M'*» m By creating global awareness of the world’s safe drinking water crisis, the 

/ 41 Blue Planet Run Foundation hopes to mobilize citizens around the globe 

to help provide safe drinking water to 20 million people by 2015. Already, 
the Blue Planet Run Foundation has funded more than 135 projects in 
13 countries and provided safe drinking water to more than 100,000 people. 




Delivering hope one step at a time 

The Blue Planet Run, presented and sponsored by The Dow Chemical Company, 
is an unprecedented event dedicated to carrying the Blue Planet Run Foundation’s 
message of hope to the world. Leaving New York on June 1 of this year, an 

Take the 

FIRST STEP 

AT WWW. 

BLUEPLANET 

RUN.ORG 

Join the Run 

Visit www.blueplanetrun.org to find out how you can help. Just $ 30 can provide safe drinking water 
for one person for life. One hundred percent of the donated funds will go to safe water projects 
around the globe. 


international team of 20 citizen runners will run 24 hours 
a day in 10-mile individual relay segments for 95 days, 
passing the baton at more than 1,500 exchange points worldwide. 


The spirit of the Human Element 



As presenting sponsor for the Blue Planet Run, it’s just 
one of the things The Dow Chemical Company does when 
it looks at life through the eyes of the Human Element. 
Because helping to solve human problems helps to bring 
out the humanity in us all. 


DOW 


www.blueplanetrun.org 


- Dow Chemical Company. Blue Planet Run Foundation (8PRF) is a 501(c)(3) nonprofit organization dedicated 
las access to safe drinking water. Blue Planet Run is a registered trademark of the Blue Planet Run Foundation. 
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HEAD GAMES 

After designers fine- 
tune every Halo 3 
level and character, 
Randy Pagulayan 
(below) puts them to 
the test In his lab. 


I 


an office chair and frowning 
slightly, Randy Pagulayan peers through a one¬ 
way mirror. The scene on the other side looks 
like the game room in a typical suburban house: 
There’s a large flat-panel TV hooked up to an 
Xbox 360, and a 34-year-old woman is sprawled 
in a comfy chair, blasting away at huge Sas- 
quatchian aliens. It’s June, and the woman is 
among the luckier geeks on the planet. She’s 
playing Halo 3, the latest sequel to one of the 
most innovative and beloved videogames of all 
time, months before its September 25 release. 
1 The designers at Bungie Studios, creators 
of the Halo series, have been tweaking this 
installment for the past three years. Now it’s 
crunch time, and they need to know: Does Halo 3 
rock? 1 “Is the game fun?” whispers Pagulayan, a 
compact Filipino man with a long goatee and 
architect-chic glasses, as we watch the player in 
the adjacent room. “Do people enjoy it, do they 
get a sense of speed and purpose?” To answer 
these questions, Pagulayan runs a testing lab 
for Bungie that looks more like a psychological 
research institute than a game studio. The room 
we’re monitoring is wired with video cameras 
that Pagulayan can swivel around to record 
the player’s expressions or see which but¬ 
tons they’re pressing on the controller. Every 
moment of onscreen action is being digitally 
recorded.1 Midway through the first level, his 
test subj ect stumbles into an area cluttered with 
boxes, where aliens—chattering little Grunts 
and howling, towering Brutes—quickly sur¬ 
round her. She’s butchered in about 15 seconds. 
She keeps plowing back into the same battle 
but gets killed over and over again. 




"Here’s the problem,” Pagulayan mutters, motioning 
to a computer monitor that shows us the game from the 
player’s perspective. He points to a bunch of grenades 
lying on the ground. She ought to be picking those up 
and using them, he says, but the grenades aren’t visible 
enough. "There’s a million of them, but she just missed 
them, dammit. She charged right in.” He shakes his head. 
"That’s not acceptable. 

Pagulayan makes a note of the problem. It is his 
job to find flaws in Halo 3 that its creators, who know 
what players should do, might not be able to see. He 
assesses whether the aliens have gotten too lethal, 
whether the revamped Needier guns are powerful 
enough, and—most important—if and when players 
are getting bored or (as is more often the case) frus- 


photographs by Sian Kennedy 











trated. Clicking away on his keyboard, Pagulayan brings 
up video of one of the first fights in the game, in which 
a Brute wields a ferocious gun. Neophyte players are 
getting massacred. 

“That enemy can kill the player in three shots," he 
says. “Imagine your mother playing, where she's barely 
learning how to move around in the game—ham, bam , 
ham—dead. That's not going to be a fun experience.'' 

All game companies test their products, but gener¬ 
ally they just pay people to report any bugs they find- 
monsters that disappear or places where graphics don't 
render properly. But because it is owned by Microsoft, 
which launches dozens of XboxandPC games every year, 
Bungie has access to one of the most advanced game¬ 
testing facilities ever built. Pagulayan and his team have 


now analyzed more than 3,000 hours of Halo 3 played by 
some 600 everyday gamers, tracking everything from 
favored weapons to how and where—down to the square 
foot—players most frequently get killed. 

Bungie doesn't just test its own games this way. It also 
buys copies of rival titles and studies those, too, to see 
how Halo matches up. “I've never seen anything like it,'' 
says Ian Bogost, a professor of digital media at Georgia 
Tech, who toured the testing lab in the fall. “The system 
they've got is insane.'' 

It might seem like an awfully clinical approach to cre¬ 
ating an epic space-war adventure. But Bungie's design¬ 
ers aren't just making a game: They're trying to divine 
the golden mean of fun. They need to create an experi¬ 
ence that is challenging enough to thrill the 15 million 


THE GAME 

What's 
New In 
Halo 3 

MOKE WEAPONS 

And meaner ones, 
too. Our favorite: 
the Spartan Laser. 
Modeled on a pow¬ 
erful real-life laser, 
it can destroy an 
enemy in one shot. 

MOKE VEHICLES 

The number of 
vehicles has been 
doubled, from eight 
to 16. These include 
the Brute Chopper, 
a monowheel-meets- 
hovercraft that can 
turn on a dime and 
mow right over 
Warthog ATVs. 

INSTANT REPLAY 

In Saved Films mode, 
a virtual-camera 
application lets you 
record any fight, view 
it from any angle, 
and then send it to 
friends on Xbox Live 
to show off your 
moments of triumph. 

ENHANCED AUDIO 

The new sound 
engine can deliver 
up to 100 separate 
tracks at a time. 

You'll hear bullets 
whiz past your ears, 
enemies creep up 
on you, and Al char¬ 
acters scream and 
curse during fire- 
fights—all in full 5.1 
surround sound. 

■ VAST LEVELS 

You'll battle through 
lush jungles and 
enormous hangars 
and maneuver atop 
alien ships. Bonus: 
a multiplayer level 
inspired by medie¬ 
val cathedrals. 

BSY GAME DESIGN 

Using the new Forge 
tool, players can cus¬ 
tomize multiplayer 
maps by dropping 
weapons, vehicles, 
and flags anywhere 
they choose. Always 
wanted to play a 
free-for-all round 
using only grenades? 
Now you can. —C.T. 
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FIGHT MASTER 

Gameplay chief Jamie 
Griesemer (right), 
was appalled by the 
unbalanced fight 
dynamics in Halo 2. 


existing hardcore fans of Halo—yet appealing enough 
to lure in millions of new players. 

If anyone can pull off this delicate balance, it's Bungie. 
Released in 2001, the original Halo seamlessly blended 
riveting gameplay with a cinematic narrative—the fight 
between humans and a murderous alien race was told 
through plenty of twitchy, white-knuckled combat. When 
Halo 2 debuted three years later, it again broke new 
ground by letting gamers square off against their friends 
on the fledgling Xbox Live online service. Fans went 
berserk. They debated the intricate plotlines, bought 
T-shirts and figurines, read Halo novels that Bungie 
produced, and crawled into work bleary-eyed after all- 
night death matches. Halo became a cultural touchstone, 
a Star Wars for the thumbstick generation. 

Now the company has to do it again, only better. 
This will be the first Halo for the Xbox 360, and it comes 
at a critical point in the console wars, with Microsoft 
fighting both Sony's graphically superior PlayStation 3 
and Nintendo's unexpected hit, the wrist-twisting 
Wii. Microsoft needs Halo 3 to be a system seller—a 
game so good that people buy an Xbox 360 just to play 
it (the original Xbox's only profitable quarter came 
during the launch of Halo 2). "I don't see any other 
game that's going to have as big a blast radius for the 
Xbox as Halo 3” says Dean Takahashi, author of The 
Xbox 360 Uncloaked. 'They need to sell a lot of con¬ 
soles for Microsoft." 

So Bungie's designers sift through Pagulayan's reports, 
peer through the one-way mirror, and scrutinize every 
second of the game. Videogame development involves 
artistry, obviously. But at Bungie Studios, it's become 
something of a science as well. 


- U office in Kirkland, Washington, houses 
more than 100 workers in a massive open room cov¬ 
ered by a domed roof. It's early June, and the place has 
an air of quiet, frantic energy. In a far corner, a group of 
artists work on crafting the swoopy attack movements 
of the aliens. Along a wall, environment programmers 
stare intently at screens, fine-tuning scenery in the lat¬ 
est levels. Marty O'Donnell, the company's audio engi¬ 
neer, is holed up in a soundproof studio room, tweaking 
Halo 3 } s 34,000-plus lines of combat dialog, to ensure 
that aliens and marines curse and yell appropriately 
during battles (wired's editor in chief, Chris Ander¬ 
son, voiced a few blood-curdling screams for the game). 
Near the kitchen area, a programmer naps in a small pile 
of beanbag chairs. 

Now one of the largest game design studios in the 
industry, Bungie began as a two-person operation. In 
1991, college pals Alex Seropian and Jason Jones gath¬ 
ered in Jones' Chicago basement to create games for 
the Macintosh. Their first hit, in 1994, was a first-person 
shooter called Marathon. Most shoot-'em-ups of that 
time, like Doom and Wolfenstein 3D, had little or no plot; 



finishing a mission was as simple as fighting your way 
to the end. But Seropian and Jones imbued their games 
with intricate story lines and vibrant characters. Mar¬ 
athon and its sequels also pioneered technical advances 
astonishing for the era. Two gamers could team up and 
play the game in cooperative mode, while up to eight 
players could spar against one another in virtual arenas, 
taunting opponents over AppleTalk. 


With the Marathon franchise and another game called 



Leveling the Playing Field 

In April, Bungie found a nagging problem with Valhalla, one of 
Halo 3’s multiplayer levels: Player deaths (represented in dart 
red on this "heat map" of the level) were skewing toward the 
base on the left, indicating that forces invading from the right 
had a slight advantage. After reviewing this image, designers 
tweaked the terrain to give both armies an even chance. 
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Myth, Bungie built a loyal cult following. In the late-'90s, 
the designers started planning a new strategy-based 
title in which players would control an entire army of 
space marines fighting a rival band of hyperactive, gib¬ 
bering aliens. The action would involve moving entire 
military battalions around the battlefield at once, and 
players would engage in a sort of futuristic version of 
Risk. But as work on the project began, the team found 
itself drawn back to the first-person, kill-frenzy action 
of Marathon. Eventually they decided their new game 
would focus not on the whole army but on a single sol¬ 
dier—Master Chief—as he fought the Covenant, a race 
of aliens driven by a mysterious religious prophesy. 
Halo was born. 

Early on, the Bungie crew came up with a mantra that 
would eventually guide all aspects of Halo gameplay: 
"30 seconds of fun." The idea was to have Halo repeatedly 
immerse players in hectic battles that would last for half 
a minute—just long enough to create heart-thumping 
chaos and the risk of death—before offering a respite. 
Meanwhile, each level would also include scripted cin¬ 
ematic scenes to push the story forward. It was a subtle 
but deeply pleasing balancing act: Halo neither bored 
people with overly long storytelling animations nor 
numbed them with pointless fighting. 

When Bungie demo'd the game at Macworld Expo 
in 1999, fans were awestruck. So were Microsoft game 
executives. They were looking for a system seller for 

















their forthcoming Xbox and for the Xbox Live online ser¬ 
vice they hoped to launch shortly thereafter. Microsoft 
bought Bungie in 2000 for a reported $50 million; a year 
later, Halo , recoded for Microsoft's console, became the 
must-have game of the year. It instantly transformed the 
Xbox from a dubious proposition to a credible alterna- 


they'd done and started over. But they now had barely 
a year and a half to reconstruct the entire game. 

Luckily, Bungie had a secret weapon. Because games 
were becoming a new focus for Microsoft, the company 
had built a dedicated usability lab for stress-testing its 
titles. Bungie tapped Pagulayan, a recent PhD gradu¬ 


THE SCIENCE 

Blood, 

Guns, 

and 

Research 



It's OK to cheat— 
a little. In 24 inter¬ 
views with gamers, 
researcher Mia 
Consalvo discov¬ 
ered that "a majority 
of game players 
cheat"—though 
they also have strict 
social codes govern¬ 
ing what's accept¬ 
able. Consulting a 
game guide: cool. 
Using auto-aim 
software to target 
opponents: uncool. 


Games are good 
practice. A study in 
the February 2007 
issue of Archives of 
Surgery found that 
laparoscopic surgeons 
who excel at video- 
games make 47 per¬ 
cent fewer errors 
and work 39 per¬ 
cent faster than 
their peers. —C.T. 


While Bungie is 
using science to 
make better games, 
researchers are 
learning more and 
more about game- 
play itself. Among 
the findings so far: 

It's just as fun to 
die. A group of Finn¬ 
ish scientists wired 
gamers with skin 
meters, cardiac 
monitors, and facial 
electromyographs 
and found that get¬ 
ting killed in a game 
produces the same 
positive emotions as 
beating an opponent 
or completing a level. 

Fellowship mat¬ 
ters. Researcher 
Jonas Heide Smith 
ran a study with 
19 gamers and dis¬ 
covered that even 
hypercompetitive 
players tend to help 
others. Desire for 
fairness in play, it 
seems, is as strong 
as the desire to win. 


tive to the then-dominant PlayStation 2. Bill Gates and 
GEO Steve Ballmer began pushing hard for a sequel. 

The pressure to deliver nearly destroyed Bungie. When 
it began making the original Halo, the design team con¬ 
sisted of 10 people. They could all sit in a single room and 
communicate by yelling over their shoulders or peering 
at each other's cool creations onscreen. To make Halo 2, 
the company ballooned to more than 60. Separate teams 
formed to design each level of the game, but they didn't 
coordinate their efforts: When project leaders assem¬ 
bled the pieces for the first time, they discovered that 
the story was incomprehensible and the game whip- 
sawed from too easy to nearly impossible. 

“It was a disaster in the game-story campaign," admits 
Harold Ryan, the studio manager. “We looked around 
the room going, T don't want to play this. I don't want 
to make this.'" They threw out 80 percent of the work 
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ate in experimental psychology from the University of 
Cincinnati, to refine Halo 2 in the facility. Pagulayan's 
team quickly went to work building tools for extract¬ 
ing gameplay data, including the location of each player 
and when and where they fired weapons, rode vehicles, 
killed aliens, and died. They ran weekly tests, analyz¬ 
ing 2,300 hours of play by 400 gamers in under two 
months. Over and over again, they found snags—a 
mutant alien that was far too powerful, a lava pit that 
too many players fell into. 

But the time constraints were daunting, and the lab 
wasn't able to catch everything. In the end, Halo 2 was 
a less complex, less satisfying game than the first Halo. 
In the original, players had three equally powerful ways 
to attack: gun, grenade, or punch attack—the “golden 
tripod," as Jamie Griesemer, Bungie's head of gameplay 
design, dubbed it. Like a game of rock-paper-scissors, 
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BIG GUNS. 

Tom Doyle (top) 
came up with several 
new weapons for 
Halo 3, including the 
Plasma Turret and 
the Spartan Laser. 


part of the fun was frantically deciding which method 
would work best. But in Halo 2, the designers decided to 
let players wield two guns, an option so overpowering 
that players rarely used any other form of attack. Perhaps 
worst of all, Bungie's team didn't have time to finish then' 
story. Halo 2 ended with Master Chief announcing that 
he's returning to Earth and “finishing this fight" against 
the alien force. Then... nothing. The credits roll. It was 
as if the coders had simply turned off their computers 
and walked away. In public, Bungie employees put on a 
brave face, but privately they were chagrined. “Just as 
the game was going out the door, everybody was kind of 
like, Holy shit— this is not what we like here," recalls Brian 
Jarrard, Bungie's head of community relations. 

One aspect of Halo 2 did blow everyone away: multi¬ 
player matches over the Internet. No console game had 
yet mastered online play. And Bungie worked closely with 
the engineers at Microsoft's Xbox Live service to make 
signing on point-and-click simple. In minutes, Halo 2 
players could join a quick game of “death match"—kill 
others before they kill you—or assemble teams for rol¬ 
licking bouts of capture the flag. Better yet, players were 
automatically paired with others at the same skill level, 
ensuring that they wouldn't be instantly slaughtered by 
crazily adept 12-year-olds in Texas. 

Fans swarmed online. Halo 2 became a system seller 
again: Of the 6 million people who have signed up for 
Xbox Live, fully two-thirds of them joined to play Halo. 
Redmond was ecstatic. Online gaming had long been 
considered a vital next step for console makers and, 
thanks to Bungie, Microsoft got there first. 
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(III I. !■ 1I over his shoulder at the computer screen, 
Tom Doyle prepares to show off his new gun. Holding an 
Xbox controller, he walks Master Chief over to a men¬ 
acing, garbage-can-sized weapon and cradles it in both 
arms. Doyle spins the in-game camera around, so that 
we're staring right down the barrel, and fires. A stream 
of white-blue plasma pours out. This is the Plasma Tur¬ 
ret—a powerful alien weapon debuting in Halo 3 that 
can blast through your shield in about two seconds. 
Doyle designed it. 

“A lot of the energy weapons in Halo 2 felt frail, like 
pyoo-pyoo-pyoo Buck Rogers lasers" he says. It made 
people not want to pick them up and use them. “This 
feels more deadly. You can almost feel the heat of the 
weapon, the ignited plasma beams." He chuckles. “You 
know this thing is gonna kill." 

Bungie is determined not to repeat the mistakes of 
Halo 2. This time it wants to make the single-player 
game perfect. To this end, it has committed to a two- 
step process: First dream up the new weapons, levels, 
and situations. Then monitor hundreds of people as they 
play the hell out of them in Pagulayan's lab. 

There are a few things to fix right away. One of Bun¬ 
gie's central goals is to restore the “golden tripod" of 


play. Working with Doyle and the other weapons art¬ 
ists, gameplay chief Griesemer tweaked the guns—-for 
example, reducing the amount of ammo many carried— 
so that wielding two at a time won't always be the most 
effective way to dispatch an enemy. He then boosted the 
power of grenades and the “melee" punching attacks. 
Battles, he hopes, will once again become the sort of 
lightning-fast chess matches they were in the original 
Halo, requiring constant, on-the-fly decisions about 
which method of attack to use. 

To make combat even more unpredictable—and to 
give longtime Halo players new treats—Griesemer and 
the team devised new objects for the game, doubling 
the number of weapons. Inspired by a real-life, high- 
powered beam called a Galilean laser, Doyle invented 
the Spartan Laser. It produces a bolt that can destroy 
an enemy in one shot—but because it takes a few sec¬ 
onds to charge, it gives astute opponents the chance 
to notice they're being targeted. Other designers came 
up with the Bubble Shield, a temporary force field, 
and the Gravity Lift, which players can use to propel 
themselves into the air. Among the new vehicles is 
the Mongoose, a small four-wheeled motorcycle, and 
the Brute Chopper, a sort of high tech Big Wheel with 
a ferocious cannon mounted in front. Each new addi¬ 
tion, Griesemer points out, brings new facets to the 
gameplay. But each also inevitably causes unexpected 



Welcome to the Jungle 

In early tests, players wandered lost around the Jungle level: 
Colored dots showing player location at five-second intervals 
(each color is a new time stamp) were scattered randomly. 
So Bungie fixed the terrain to keep players from backtrack¬ 
ing. Sure enough, the dots clustered by color, showing that 
players were moving smoothly through the map (above). 


problems: A particular gun becomes too powerful, 
a vehicle ends up making battles lopsided—and sud¬ 
denly the game is less fun. 

This is where Pagulayan and two assistant Bungie 
researchers step in. Every other week, beginning in 
the fall of 2006—when the first builds of Halo 3 were 
available for testing—Pagulayan and his team have 
recruited about 20 people to come into the lab and play 
the game. Some tests include a pop-up box that inter¬ 
rupts the player every few minutes, asking them to rate 



















THE PLASMA TURRET IN THE NEW GAME IS 
INTENSE: 


how engaged, interested, or frustrated they are. Pagu- 
layan also has gamers talk out loud about what they're 
experiencing, providing a stream-of-consciousness 
record of their thought process as they play. Over time, 
he's gathered voluminous stats on player locations, 
weapons, and vehicles. 

After each session Pagulayan analyzes the data for 
patterns that he can report to Bungie. For example, 
he produces snapshots of where players are located 
in the game at various points in time—five minutes 
in, one hour in, eight hours in—to show how they are 
advancing. If they're going too fast, the game might 
be too easy; too slow, and it might be too hard. He can 
also generate a map showing where people are dying, 
to identify any topographical features that might be 
making a battle onerous. And he can produce charts 
that detail how players died, which might indicate that 
a particular alien or gun is proving unexpectedly lethal 
or wankishly impotent. 

The lab also records video footage of every testing 
session and hyperlinks these clips to the individual 
progress reports. If the design team wonders why play¬ 
ers are having trouble in a particular area, they can just 
pull up a few test games to see what's going wrong. Take 


what happened last March: A report noted an unusual 
number of "suicides" among players piloting the alien 
Wraith tank in an upper level. After watching dozens of 
archived test games, Griesemer spotted the problem. 
The players were firing the tank's gun when its turret 
was pointed toward the ground, attempting to wipe 
out nearby attackers. But the explosion ended up also 
killing (and frustrating) the player. To prevent this, 
Griesemer reprogrammed the tank so that the turret 
couldn't be lowered beyond a certain point. The Wraith 
suicides stopped. 

A similar report showed that in the game's first level, 
called Jungle, players often ran out of rounds for their 
rifles. This was a mystery, because the designers had 
been careful to leave more than enough ammunition 
lying around. The team checked Pagulayan's video 
records and found that people were firing at the aliens 
when they were too far away, misjudging the range of 
the weapon and wasting bullets. 

At first the designers couldn't figure out how to fix 
this problem. But then Griesemer stumbled on an ele¬ 
gant hack: He made the targeting reticule turn red when 
enemies were in range, subtly communicating to players 
when their shots were likely | continued on page 184 


THE MOVIE 

No Big 
Screen 
for Halo 

The movie version of 
Halo was supposed 
to be the next Star 
Wars. Instead, it's 
more like The Empire 
Strikes Out In the 
summer of 2005, 
Microsoft teamed up 
with Universal and 
Fox for a $130 million 
adaptation of the 
videogame franchise. 
Peter Jackson signed 
on to produce, tap¬ 
ping f/x whiz Neill 
Blomkamp to direct. 
Weta Workshop 
began churning out 
models, and Oscar- 
nominated scribe 
Josh Olson reworked 
a version of Alex 
Garland's (28 Days 
Later ) original script. 

In October 2006, 
both studios pulled 
out, citing financial 
issues. But sources 
close to the project 
say the problem 
wasn't just Jackson's 
rumored $200 million 
budget; the studios 
were also irked by 
the software giant's 
demands for creative 
control and a hefty 
10 percent of the box 
office. (Microsoft 
denies these claims. 
Studio reps declined 
to comment.) "I had 
faith the film would 
find another home," 
Olson says. "It's Peter 
Jackson. It's Halo, for 
God's sake. Who's not 
going to pick this up?" 

A year later, Halo is 
still in limbo, but fans 
can at least check out 
Halo: Arms Race, a 
short film the director 
created for last sum¬ 
mer's E3 conference. 
(More shorts will be 
released before the 
launch.) if Blom- 
kamp's seamless 
visuals are any indica¬ 
tion of what could be, 
Hollywood needs to 
level up. —Hugh Hart 
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He was a balding, 

middle-aged father of two posing as a strapping young marine. 
She was 17 and blond and looking for love online. 

Their IM infatuation grew into romance— 
then the truth emerged. 
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EVERY MORNING OF EVERY WEEKDAY FOR 

12 years, Thomas Montgomery punched in at the 
Dynabrade factory in Clarence, a small town in upstate 
New York. He strapped on his goggles and stood at his 
machine until the late afternoon, churning out com¬ 
ponents for power tools. After work, he walked the 
family dog, Shadow, and took his two daughters to 
swim practice. He became such a regular presence at 
the local swim club that he was named its vice pres¬ 
ident. He tried to be a good father and a decent hus¬ 
band to his wife of 16 years, Cindy. There were a few 
things he enjoyed—poker night on Fridays with the 
guys, playing Texas Hold 'Em on Pogo.com, and the 
Dynabrade euchre tournament, which he dominated 
for two years in a row. For the most part, though, life 
was uneventful. *1 Which may be why Montgomery 
looked at himself—a 45-year-old former marine with 
a reddish mustache, bulging gut, and disappearing 
hair—and decided to become someone else. That per¬ 
son, he wrote on Dynabrade stationery that he stored 
in his toolbox at work, would be an 18-year-old marine 
named Tommy. He would be a black belt in karate, with 
bullet scars on his left shoulder and right leg, thick red 
hair, and impressive dimensions (6'2" 190 pounds, and 
a "9" dick”). Emboldened by his new identity, Mont¬ 
gomery logged onto Pogo in the spring of2005 and met 
TalHotBlondbigSO—a 17-year-old from West Virginia, 
whose name, he later learned, was Jessica. 


He began instant-messaging “Jessi," who 
later also went by the handle “peaches_06_17," 
and the lies flowed easier with every press of 
the Return key. His mom had died of cancer 
when he was 12, he told her, and his father 
was a military man. At 17, Tommy had raped 
a cheerleader, and his life became so hopeless 
that he enlisted in the Marines. After a stint 
at boot camp in June to train as a sniper, he 
was headed to Iraq. Montgomery concocted 
elaborate ruses to maintain Tommy's cover 
story, creating a second identity as Tommy's 
dad, Tom Sr., who bore a striking resemblance 
to the real Montgomeiy. Tommy's access to 
the Internet was supposedly limited because 
of his military duties, so Dad, as Jessi soon 
referred to him, began shuttling messages 
between the two lovers. He also told Jessi 
to send any mail and packages for Tommy to 
him, because he had contacts in Iraq and could 
get them to the young marine quickly. 

Tommy's tales of hard luck drew Jessi in. 
He was in need of comfort, and Jessi pro¬ 
vided it, saying she was proud of him despite 
his mistakes. Tommy responded by telling 
her that she was “the best thing that ever 
happened to him.'' As their intimacy grew, 
he sent her a picture of a young marine, 
claiming it was himself, and confided that 
he planned to commit suicide in Iraq; she 
made him promise to stay alive for her. They 
talked on the phone when they could. But if 
Jessi couldn't reach Tommy, she sometimes 
IM'd Tom Sr. to talk about her lover. Jessi 
also emailed Tommy photos of herself, care 
of Tom Sr. She lived up to her screen handle, 
whether she was running her fingers through 
her flowing blond hair or wading in a pool in 
a yellow bikini or showing off her long tan 
legs in a denim miniskirt. 

Jessi fell for Tommy, and Montgomery 
did, too—or, at least, for the idea of him¬ 
self as Tommy, a young man on his way 
to a future with the prettiest girl around. 
Tommy told Jessi that he'd had their spe¬ 
cial motto—the Marine saying “Always and 
Forever"—tattooed on his arm, along with 
her name encircled by a heart. Jessi, for her 
part, crafted video montages of herself for 
Tommy that were set to power ballads like 
Aerosmith's “I Don't Want to Miss a Thing" 
and Lonestar's “I'm Already There." 

Jessi's photos provoked the couple's first 
major blowup: Montgomery became con¬ 
vinced she'd sent her pictures to other online 
admirers and accused her of betraying him. 
To apologize, Jessi sent him a snail-mail let- 
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ter, enclosing one other G-strings and a 
sterling silver "key to my heart” chain. 

She signed off the missive with "T&J” 
inside a heart. Tommy forgave her, but 
Montgomery, in his role as "Dad” and 
occasional intermediary, did not. She 
defended her mistake, wilting in frus¬ 
tration that Tommy "has let it go why 
wont you.” Tom Sr. wrote, "because u 
will hurt him and hes an idiot and will 
believe ur lying ass.” 

Meanwhile, Jessi and Tommy had 
settled into a routine, talking by phone 
between 6:30 and 6:40 am and from 3:30 
to 3:40 pm, when Jessi was led to believe 
that her "sweet sexy marine” was off 
duty. By Christmas, about eight months 
after they met online, Tommy proposed mar¬ 
riage and Jessi accepted. He sent her poin- 
settias, and she sent him more G-strings and 
dog tags engraved with the message t o m & 
jessi always & forever. Jessi worried 
constantly about Tommy's safety, writing, "I 
know your being careful honey and you have 
the best with you but I also know anything can 
happen.” Anticipating his return from Iraq, 
Jessi planned for their first night together, 
expressing nerves about what would be 
her "first time.” She ended on an optimis¬ 
tic note: "Won't be long until its Jessica 
Blair Montgomery.” 

Montgomery was consumed by his mara¬ 
thon online chats with Jessi. While at work, 
he didn't stop talking about her, telling col¬ 
leagues that he planned to leave his wife 
and move to West Virginia. In the evening, 
he would chase his daughters off the com¬ 
puter, planting himself in front of the screen 
late into the night. Cindy couldn't compete 
with his new obsession. 

For New Year's, Montgomery made a reso¬ 
lution, which he scribbled on his work pad. 
"On January 2,2006, Tom Montgomery (46 
years old) ceases to exist and is replaced by 
an 18-year-old battle-scarred marine,” he 
wrote. "He is moving to West Virginia to be 
with the love of his life.” He vowed that he 
would set aside enough of his imaginary mil¬ 
lions to care for Cindy and the girls, even as 
he fantasized about the life he would build 
with Jessi. When the new year began, how¬ 
ever, he was still stuck in his aging body and 
stale life. He wrote in frustration, "I wish I 
would know the exact time I would change 
to new Tom to prepare for it.” 

Cindy did not know about her husband's 
double, or rather triple, life. But she did 


PEACHES_06_17 

i dont want to leave like this 

TOMMYLUVSWVFO X 

y u dont want me as a friend so that 
means u want me as a enemy 

PEACHES_06_17 

tom im asking u to let me go 

PEACHES_06_17 

no i dont want u as an enemy 

TOMMYLUVSWVFOX 

and i can be one heluva a enemy 

IM transcript, September 13,2006 

know that something had changed inside 
her two-story yellow house. "He wouldn't 
get off the Internet,” she said. "It gave him 
access to something he wouldn't have had 
otherwise.” Then, in February 2006, she 
discovered some of Jessi's mementos and 
unraveled the truth. Cindy's marriage might 
not have been the happiest, but contending 
with the layers of deceit she uncovered— 
not to mention a teenager's lingerie—was 
too much. "What I cannot believe is that 
you are living out some bizarre fantasy— 
as father and son,” she wrote in a note to 
her husband. "If you want to separate—We 
can... but to continue to lie to me & the kids 
while she is sending 'your son' gifts in the 
mail is not acceptable.” 

The couple stayed in the same house, 
though Montgomery complained to a 
coworker about being consigned to the base¬ 
ment. As a mother, however, Cindy felt she 
had to do something for Jessi. She wrote a 
letter, enclosing a recent photo of her fam¬ 
ily. "Let me introduce you to these people,” 
she said, describing her husband, Tom, her 
daughters, 12 and 14 years old, and herself— 
the "c,” as she put it, in Montgomery’s many 
emails to Jessi from their account named 
"tcmontgomeryl.” There was no son, she told 


Jessi, only her husband, a 46-year-old 
former marine. "From what I am pulling 
from your letters you are much closer to 
[my daughter's] age than mine let alone 
Tom's,” Cindy wrote. "Are you over the 
age of 18? In this alone, he can be pros¬ 
ecuted as a child predator.” Adding that 
Jessi could be her own daughter, Cindy 
offered some maternal advice: "Do not 
trust words on a computer.” 

jessi didn't know who to believe. 
Was there no Tommy? Or had Cindy 
invented the stoiy because she wanted 
Tommy for herself? Jessi found a friend 
Montgomery had mentioned who also 
frequented Pogo: "Beefcakel572,” or 
Brian Barrett, a 22-year-old student at Buf¬ 
falo State College who worked part-time at 
Dynabrade with Montgomery and played 
poker with him. 

When Barrett confirmed his friend's trick¬ 
ery, Jessi was devastated. How could her 
"everything,” as she referred to Tommy, be 
a nothing? She turned to Barrett for solace, 
playing Lottso, a kind of Bingo, with him in the 
Princess Priceless room on Pogo and IMing 
him on Yahoo. Their conversations quickly 
turned intimate. Soon, in public forums 
online, she and Barrett called Montgomeiy a 
child predator and taunted Mm. Montgomeiy 
was suspended from agame room. She shared 
her passwords with Barrett, who would log 
onto her accounts and talk to Montgomery 
as Jessi to humiliate him. At work, Barrett 
boasted about his new relationship. 

Montgomery was furious. "Half the com¬ 
pany” thought he was a "fucking loser and 
predator,” he IM'd Jessi. Parents no longer 
trusted him with their kids. His life was so 
destroyed that he appeared to be contem¬ 
plating suicide. "U can say goodbye forever 
to me and Tommy,” he told Jessi. 

Despite her own anger, Jessi couldn't turn 
her back completely on Montgomery. He 
was all that remained of her lost Tommy, 





















after all. "If he existed I would still be hold¬ 
ing him eveiynight and sharing dreams with 
him everynight," she wrote Montgomery. He 
remarked bitterly that she could "fill that 
void" with a different admirer. But Jessi con¬ 
tinued to placate him, saying, "I ache to be 
with Tommy," noting that the 18-year-old 
existed in Montgomery's continued love for 
her. Jessi promised Montgomery she would 
stop talking to Barrett, saying she took up 
with him mainly to get revenge. Her exis¬ 
tence was a "living hell/' she said, and she just 
wanted "everyone to hurt" like she did. 

Despite her promises, Jessi continued 
her romance with Barrett. Her conversa¬ 
tions with him reflected ordinary teenager 
hang-ups: She complained about her mother, 
talked about her preparations for prom, 
and chatted about her part-time job as a 
lifeguard. Their sessions often ended with 
Barrett typing one-handed while Jessi urged 
him on with comments like "can I kiss some¬ 
thing long and hard." At first, Jessi wanted to 
hide the rekindled relationship from Mont¬ 
gomery, but Barrett persuaded her to go 
public, and they posted about each other 
in their online profiles. As they anticipated, 
Montgomery noticed immediately. "I cant 
believe u chose her over r friendship," he 
told Barrett. "U wanted her u got her just 
tell her to leave me the fuck alone." 

Jessi seemed torn between the two men. 
When Barrett wanted to visit her during his 
vacation, she told him not to come. While he 
was away and offline, she turned to Mont¬ 
gomery again, telling him that she planned to 
break up with Barrett. Montgomery heaped 


abuse on her. But he finally agreed to forgive 
her if she promised, yet again, never to lie to 
him about Barrett. "If I find out any lies were 
told to me u will lose something very close 
to u," Montgomery warned her. 

He was training, he told Jessi, for "war." But 
he wasn't going to Iraq. For the first time in 15 
years, Montgomery was working out; eveiy 
day, he ran 5 miles and spent two hours at the 
gym. He began making vague threats at work. 
One employee was so jittery that he donned 
a bulletproof vest as a joke one day. 


Montgomery and Jessi couldn't pull away 
from each other or their computers. They 
spent so much time online "as friends" 
that Montgomery was barely sleeping. He 
showered Jessi with attention, and she 
enjoyed the adulation. If he wasn't engaged 
in intricate analogies about his "snake" in 
her "wv [West Virginia] fox," he was pro¬ 
fessing his love. But time and again, his 
affection would veer toward violent jealousy 
at Jessi's online boyfriends. He repeatedly 
threatened to post Jessi's home address 
online so that the "niggers" could find her 
easily. Even as she talked him down, Jessi 
seemed to thrive on the whiplash. When¬ 
ever Montgomery threatened to "delete" 
her from his life, she begged him not to. 

In late summer 2006, Montgomery found 
out that Jessi and Barrett were talking 
again. The cycle of invectives began anew. 
Nothing seemed much different at first. 
But then, after days of futile attempts to 
appease Montgomery, Jessi went quiet. On 


September 13,2006, he IM'd her at 1:33 in 
the morning, telling her "u r a whore and 
thats all u will ever be." She wrote back "im 
leaving now" and signed off. Montgomery 
sent her several more messages throughout 
the day, to little response. The next day, he 
pinged her again: "hey whore u suck ur bf 
brians cock today." The white IM window 
stared back at him. The following morn¬ 
ing, on the 15th, he called her, waking her 
up. He was screaming, she says, and in an 
uncontrollable rage. She hung up. 


LATER THAT EVENING, at 10:16 pm, 
Barrett punched out of work and walked 
to his white pickup truck in the Dynabrade 
parking lot. He swung open the door of his 
truck, settling into his seat. Three shots 
pierced the driver's side window, and Bar¬ 
rett slumped sideways. He'd been shot in the 
neck and upper arm by what police believe 
was a .30-caliber carbine rifle. 

Just before midnight, Montgomery was at 
his computer. "U waiting for ur bf," he wrote. 
At 2:15 in the morning, he tried again, wilting 
"come on cw ur bfbrian wont mind u talking 
to me." In interviews with detectives sev¬ 
eral days after the murder, tipsters fingered 
Montgomery as the likely culprit. He'd been 
bad-mouthing Barrett, and his behavior had 
grown increasingly erratic. According to the 
detectives, a coworker said that Montgom¬ 
ery told him "he wouldn't be stupid enough 
to leave shell casings lying around if he were 
to kill someone." While standing at the time 
clock two weeks before the killing, Mont¬ 
gomery had asked that same employee 
what time Barrett got off work. 

When detectives later examined Bar¬ 
rett's cell phone, they found Jessi's num¬ 
ber. Lieutenant Ron Kenyon called her 
in the middle of the night to confirm 
that she'd had an online relationship 
with Montgomery and to warn her that 
she might be in danger. He then sent a mes¬ 
sage to her local police department in West 
Virginia, requesting that a cop go to Jessi's 
home at the address she'd given him. 

Officer J. L. Kirk arrived the next morning 
at a dingy white house next to an automo¬ 
tive-parts dealer. But Jessi wasn't there. 
Her mother, Mary, said that the teenager 
was away and that she had no way to con¬ 
tact her. Kirk reported back to Kenyon, who 
insisted that he'd just spoken to Jessi a few 
hours earlier and that she had to be in the 
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he is gone jessi. he died when u turned on me 
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house. Kirk continued questioning Mary, 
whose manner struck him as strange. The 
more he pressed, the more nervous she got 
until she finally "came clean,” as Kirk put 
it. She was the woman Kenyon had spo¬ 
ken to. In fact, she was the woman Barrett 
had fallen so hard for. And yes, Mary was 
the woman Montgomery may have killed 
for. She'd used her daughter's identity to 
beguile the two men. 

Back in Buffalo, Kenyon couldn't believe 
that the Jessi he'd talked to was really her 
mother. "She was very convincing,'' he said. 
"She sounded like an 18-year-old girl to me.'' 
He drove to West Virginia to see the truth 
himself—that the lithe 18-year-old blonde 
of Barrett's and Montgomery's fantasies 
was a plump 45-year-old married mother 
of two with short brown hair. 

When he was questioned about the mur¬ 
der, Montgomery told detectives he needed 
to retrieve his lunch from his car, because 
his peaches would spoil. The cops noted 
his taste for that fruit: A peach pit—which 
later tested positive for Montgomery's DNA 
—had been found next to Barrett's truck. A 
leather cartridge case with dog hairs that 
they surmised belonged to Shadow was 
found in the same area. In addition to Jes- 
si's G-strings at the Montgomery house, 
police also unearthed a photo of his gun 
cabinet containing a .30-caliber rifle, now 
missing from the cabinet. At the time of the 
questioning, Montgomery had no idea he'd 
been conned by Mary. 

On November 27, police arrested Mont¬ 
gomery on murder charges. He denied 
killing Barrett, saying he'd gone to a local 
restaurant and arrived home between 
10:00 and 10:10 pm, before the killing took 
place. His wife estimated that he arrived a 
half hour or more later. Montgomery's cell 
phone records also put him in the vicinity 
of Dynabrade at the time of the murder. 
Furthermore, investigators intercepted a 
call that he placed to his wife from prison 
that seemed to suggest the cartridge case 
was his. Of course there were dog hairs on 
the cartridge case, he told her. Didn't she 
remember the state of his car? 

Then there was the matter of the hundreds 
of pages of correspondence and dozens of 
photos he kept on his computer to docu¬ 
ment, and savor, every moment of his time 
with Jessi: It was a digital paper trail show¬ 
ing a man careening out of control. Ken Case, 
the assistant district attorney who worked 


on the case, said, "He was aguy whopri to 
this happening was a very dedicated fa er. 
To make that much of a transformatic as 
a result of communicating with a fieri s 
person, is pretty frightening.'' 

When I caught up with Mary outside her 
home, she strode to the family van in the 
driveway and took off, then hit the brake 
abruptly to ask me who I was. She wore 
a gray T-shirt, jeans, and black flip-flops; 
her nails and toenails were perfectly mani¬ 
cured. She burst into tears at the mention 
of Barrett's murder, her French tips and dia¬ 
mond ring glinting in the sun as she pushed 
a crushed paper towel under her sunglasses 
to dab away the tears. She begged wired 
not to use her last name. 

Locals say she was "one of the best parents 
around'' and a devoted cheerleader at Jessi's 
basketball and softball games. The princi¬ 
pal of the middle school that her children 
attended was so impressed with Mary and 
her maternal dedication that he hired her 
for part-time clerical work. In all of Jessi's 18 
years, Mary told me, she had missed only one 
of her daughter's games, to work the polls 
at election time. How could a 
mother like that, I asked her, 
hijack her daughter's iden¬ 
tity to seduce strangers? Her 
answers, unsatisfactory as 
they are, suggest a profound 
capacity for self-deception. 

Mary said she joined Pogo a 
few years ago to relax and kill 
some time. It was only after she 
paid for the membership, how¬ 
ever, that she realized she'd 
used Jessi's screen name. Mary 
was directed to a teen room, 
and she never bothered to cor¬ 
rect the mistake. She didn't 
intend for her many admirers 
to fall in love with her. 

Nor did she fall in love with 
any of them; she says she is 
happily married to her hus¬ 
band of 23 years. Brian was a 
"sweetheart” and when he initiated the flir¬ 
tation, she didn't know how to discourage it 
without revealing her true identity. Tommy, 
she said, "was a child who needed someone 
to show him they cared.” 

Why, then, did she continue talking to 
Montgomery once she knew Tommy didn't 
exist? She says she worried he would take 
advantage of a real 18-year-old. "I should 


have just let it go,” Mary conceded. But she 
didn't, and then she had to keep talking to 
him to prevent him from doing harm—first 
to himself, it seemed, and later to her own 
family members. 

That's the story, more or less, that Mary 
seems to have told her daughter, whom she 
refers to lovingly as "my princess”; her hus¬ 
band; and, after boarding a plane for the first 
time in her fife, the grand jury in Buffalo. 

Montgomery spent the summer 
awaiting trial at the Erie County Holding Cen¬ 
ter in downtown Buffalo. The beefy200-plus- 
pound man in his mug shot had disappeared; 
he wore round wire-rimmed glasses, and 
his orange uniform hung from his now-frail 
frame. He fried to commit suicide in April, he 
said, after receiving a letter from his daugh¬ 
ters stating they wanted nothing more to do 
with him. His marriage to Cindy fell apart, 
and she stopped visiting in March. 

He tried to explain what drew him to his 
computer. "When I'm talking to Cindy or 
you like this, face-to-face,” he said, "it's 
hard for me to say what I feel.” As Tommy, 
however, the words came 
easily. And then there was 
Jessi. He loved her, or at least 
believed he loved her, though 
he knew he was "never going 
to meet her.” His plan was to 
"kill Tommy off” in Iraq, but 
Cindy intervened too soon. 
He nearly committed suicide 
because of Ms guilt about hav¬ 
ing lied to Jessi. Why, I asked, 
when he was suspicious of so 
much of what Jessi said, did 
he believe she was who she 
claimed? "She kept sending 
pictures,” he explained. "One 
picture, maybe not. But there 
were so many pictures over a 
period of time.” 

Montgomery insisted he 
wasn't the killer. He claimed 
Barrett was getting calls at 
work from lots of people who didn't like 
him, an argument he said will be central 
to his defense. Montgomery added that 
when Jessi first met Barrett he was happy 
for her—happy that she'd managed to find 
someone her own age. HQ 
////////////^^^^^^ 

nadya labi (nadya.labi@hotmail 
.com) is a writer in New York. 



Thomas Montgomery (top) 
and Brian Barrett. 
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What could stop 
enginaers inTurkey 
from completing 
a tunnel project 
connecting Europe 
to Asia? Earthquakes, 
forstarters.Then 
there’s that massive 
new archaeological 
find—the ancient port 
of Constantinople. 

Expect delays, 
by Julian Smith 
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N THE FIFTH AND SIXTH 

centuries AD, Constantinople was 
the center of the world. Built at the 
mouth of the Bosporus Strait, it 
connected the Black Sea to the 
Mediterranean and linked Europe 
and Asia. The commerce, politics, 
and culture of much of the planet 
swirled around the basilicas 
and markets. Named for the first 
Christian Roman emperor, the city 
was the capital of Byzantium and 

the prize of marauding armies, from Crusaders to Huns. 1 The region 
is still a crossroads. But now it's Istanbul, not Constantinople—a 
megalopolis of 10 million people that straddles East and West. And 
everyone has a car. Two traffic-clogged bridges cross the Bosporus, 
and auto exhaust chokes the streets and eats away historic archi¬ 
tecture. The city has aboveground rail lines and a vestigial subway 
system, but hardly anyone rides them. So a decade ago, the Turkish 
government announced that it would fulfill the ancient dreams of 
sultans, with an ambitious plan to dig a tunnel under the strait. 


In fact, the Turks are trying to remake how 
people get around—and through—the city. 
The $3 billion Marmaray Project (named 
for the body of water just outside the strait 
and the Turkish word for rail) will consist 
of 48 miles of new railroad, 37 rebuilt train 
stations aboveground and three new ones 
below, and eight miles of tunnel connect¬ 
ing Istanbul's western, European side to 
the Asian east. Most of that underground 
rail line will be chewed through bedrock by 
digging machines wider than a 747. But one 
mile win be different, immersed beneath the 
shifting bed of the Bosporus. Ml be the deep¬ 
est such tunnel in the world, under 180 feet 
of water and 15 feet of earth, made of H steel- 
and-concrete sections that can be as long as 
440 feet and weigh 18,000 tons. 

When if s finished in 2012—currently two 
years behind schedule—the project will 
change how the continents connect. Rail 
travelers (and rail cargo) currently have to 
transfer to a ferry for a three-hour journey 
across the city; that'll drop to less than two 
hours. Ideally, the tunnel will also relieve 
some of the pressure on those bridges. And 
when the Marmaray Project is integrated 


into a planned railway through Azerbaijan, 
Georgia, and Turkey, you'll be able to hop on 
a train in London, wave at the Hagia Sofia, 
and step off days later in Beijing. 

The project is ambitious enough to worry 
even the most experienced engineers, but 
its location could give a seismologist night 
sweats. All this work is taking place just 
12 miles from the North Anatolian Fault, 
Eurasia's version of the San Andreas. Since 
AD 342, it has seen more than a dozen huge 
quakes that each claimed more than 10,000 
lives. Two in 1999 together killed 18,000 
people. Worse, over the last century the 
tremors have marched steadily west, toward 
Istanbul and the strait. 

There's another problem: The hub of this 
tunnel system sits on one of the greatest 
historic treasures of the classical world. 


Ancient ships and other treasures have been found 
at the Portus Theodosiacus archaeological site 
(opening pages), which forced a redesign of the main 
train station of the Marmaray Project. And that's 
holding up construction of the undersea tunnel (left). 


In 2005, the dig ran into the remains of a 
fourth-century Constantinople port, Portus 
Theodosiacus. It's smack on top of what'll 
be an underground station on the new train 
line. Researchers are rushing to preserve 
the find, including what seems to be the 
only Byzantine naval vessel ever discov¬ 
ered, and that's preventing the contractors 
from starting in earnest. 

Delays to the tunnel's progress are expen¬ 
sive—$1 million a day in lost revenue. Yet 
Turkey can't afford to run roughshod over 
the delicate archaeological discovery. The 
country has been trying to get into the Euro¬ 
pean Union for decades, and destroying 
priceless ancient artifacts doesn't exactly 
endear you to the Western world. Steen 
Lykke, project manager for Avrasyaconsult, 
the international consortium that's oversee¬ 
ing construction, sums it up: "I can't think 
of any challenge this project lacks." 

“you see this?” Claus Iversen, Avrasya- 
consult's supervisor of marine works, waves 
a yard-long piece of rebar curved at one end 
like a shepherd's crook. His voice echoes 
inside a half-built tunnel section as he picks 
his way over the steel lattice that makes up 
the floor and part of the walls. “We have two 
guys in a building over there making a mil¬ 
lion of these. One bends, the other welds." 

Here at the Tuzla Shipyard just outside 
the city, construction workers will insert 
huge ballast tanks into each completed seg¬ 
ment and cap their ends with steel doors— 
waterproof bulkheads. Then the segments 
will be put on barges and floated out to the 
Sea of Marmara. 

Once they're in position, the barge crews 
wait for the current to slow to less than 
5 feet per second—any faster and they won't 
be able to safely drop the tunnel segment. 


THE SCOPE OF THE ARTIFACTS 
ISOVERWHELMING: ARCHAEOLOGISTS 
HAVE FOUND SHIPS, AMPHORAE, 
AND A BAG FULL OF NINE HUMAN HEADS. 
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How engineers will link the 
two sides of Istanbul. 


From both sides of the 26-foot- 

||bhew through the bedrock 
that underpins Istanbul. Then workers reinforce the 
tunnel—installing one at a time. 





When they're ready, the crews will angle the 
segment into the current (making it slightly 
more streamlined) and flood the tanks. The 
segment will sink, bound to the barge by 
steel cables that the crew controls like pup¬ 
peteers. "My friends joke that I'm building 
concrete submarines," Iversen says. 

On the bottom, divers will release the cables 
after the segment is in place and connect it 
by hand to the ones already sunk. Inside the 
tunnel, workers will pump the water out of 
the ballast tanks and dismantle them, along 
with the steel bulkheads. There are only two 
segments in place so far, and they are con¬ 
nected to the surface by a 6-foot-diameter 
access hatch. All the pieces of the doors and 
the tanks will get carried out that way, mak¬ 
ing room for two parallel train tracks. 

Meanwhile, digging the parts of the tun¬ 
nel under the city isn't going smoothly. Much 
of the substrate is either soft or rotten. “We 
don't talk about the rock as solid," Lykke says. 
“It's more like bricks piled at an angle with 
grease in between them." Avrasyaconsult is 
using just about every tunnel-digging tech¬ 
nique humans have invented to make the 
project work—even the controversial New 
Austrian Tunneling Method. Designed for 
unstable soil, it involves using spray-on con¬ 
crete called shotcrete to solidify the ground 
around the tunnel. Tunnels dug this way 
have an unnerving tendency to collapse 
during construction, as one did in Munich 
in 1994, killing four and injuring 27. There 
haven't been any problems yet in Istanbul. 



even more ominous than the frequency of 
earthquakes along the 745-mile-long North 
Anatolian Fault is the pattern. At their most 
basic, quakes happen when two moving sides 
of a fault squeeze together. As stress builds, 
the fault ruptures and the ground shakes. 
Most of the time that relieves the stress and 
the fault quiets down, like champagne going 
flat after a dramatic cork-popping. Some¬ 
times, though, a temblor relieves stress on 
one part of the fault but increases it farther 
down the line. Geologists call this process 
stress transfer, and it can lead to a string of 
tremors repeating like seismic dominoes. 
That might be why quakes along the New 
Anatolian have been getting closer and 
closer to Istanbul over the last 100 years. 
Since the 1939 Erzincan earthquake in east¬ 
ern Turkey (magnitude 7.9), Big Ones have 
been migrating west. Geologists calculate 
that the chances of the city getting hit by a 
quake topping 7.0 in the next 30 years are as 
high as 77 percent. 


The tunnel's engineers are preparing for 
the worst. Squishy, waterlogged soil like the 
stuff they're digging through can liquefy dur¬ 
ing a quake, basically turning to quicksand. 
So builders are infusing the sand layers with 
a thin mortar of industrial grout down to 
80 feet below the seabed. The walls of the 
tunnel will have both a steel shell, often used 
in the US, and a waterproof concrete layer, 
which is popular in Europe. Each is indepen¬ 
dently watertight. The whole thing will be 
long and narrow enough to flex “like a straw 
in gel" during a tremor, Lykke says. 

The underwater tube will connect at both 
ends to tunnels being bored from each side 
of the city; they are supposed to be done next 
year. At the joint between rock and water 
will be a giant rubber and steel gasket that'll 
let the structure shift without breaking dur¬ 
ing a quake. And if everything goes to hell 
and the tunnel gets breached, floodgates at 
these joints will slam down to isolate the 
tube and keep the train stations on either 
side from filling with water. The Marmaray 
builders say their design will withstand a 
7.5 quake, bigger than the one that all but 
leveled Kobe, Japan, in 1995. 

“Tunnels are like buildings with very thick 
walls," says Geoffrey King, director of the 
tectonics lab at the Centre Nationale de la 
Recherche Scientifique's Institut de Physique 
du Globe de Paris. “That's the ideal way to 
earthquake-proof a building." Of course, he 
adds, no system is perfect. “I wouldn't like to 
be in such a tunnel during an earthquake." 
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the hub of the Marmaray Project is mostly 
underground, the size of three football 
fields. Yenikapi Station will be the second 
stop on the European side, just over a mile 
from Istanbul's historic Blue Mosque in the 
old center of the city. The tunnel-boring 
machines start at Yenikapi, pass by Sirkeci 
Station—the deepest one, where builders 
are using the New Austrian method—and 
then hit the water. 

Before construction started, archaeol¬ 
ogists surveyed the site to see what was 
there. This is Istanbul, after all—a 2,700- 
year-old city where you can't bury a cat with¬ 
out unearthing something older than the 
US. The builders expected a few artifacts, 
maybe an old foundation or two. But in 2005, 
they found a shipwreck. Then they found 
a massive limestone block. And stumbled 
upon another. And another—a line of 20 
blocks extending 80 feet. It was the remains 
of mighty Portus Theodosiacus, lost for 1,000 
years and, experts agree, the greatest nauti¬ 
cal archaeological find in modern history. 

Today, station contractors work on the 
foundations in carefully prescribed areas, 
alongside hundreds of hard-hat-wearing 
archae ological workers swinging picks and 
pushing wheelbarrows amid thousands 
of years of history. "It's a virtual museum 
of ancient shipbuilding technology," says 
Genial Pulak of Texas A&M and the Institute 
of Nautical Archaeology. He's an expert in 
early wooden-shipbuilding techniques and 
a researcher on the dig. On a walk through 


its maze of trenches, platforms, flooded 
pits, and dirt paths, he stops briefly to point 
at an orange sliver poking out of the dirt. 
"Hmm," he says, "human bone." 

The scope of artifacts is overwhelming. 
Some date back to the 6th millennium BC, 
the oldest settlements ever uncovered in 
Istanbul. Pottery fragments, shells, and 
pieces of bone litter the ground. Blue milk 
crates full of everything from amphorae 
to horse skulls are stacked head-high near 
trailers that serve as temporary offices. And 
somewhere in a storage facility are nine 
human heads, found in a bag. 

But the most important discoveries have 
been ships—fishing boats, transport vessels, 
cargo carriers, and what seems to be a Byz¬ 
antine warship, the first ever found, all from 
the 7th to 10th centuries. Most of the wrecks 
are incredibly well-preserved, thanks to 
oxygen-squelching sand and silt that filled 
the harbor. But extracting and preserving 
them is an arduous process involving years 
of injections of polyethylene glycol, a stabiliz¬ 
ing polymer. "All the lignins and tannins 
have been leached out," Pulak says, standing 
in front of an ancient wooden huh. "If you 
just dried it out, it would turn to dust." 

The engineers are getting impatient with 
all this history. The dig forced Yenikapi Sta¬ 
tion to be redesigned, which meant push¬ 
ing back other elements of construction. 
"Honestly, is this an archaeology project 
or are we tunneling?" Iversen says. "We 
have meetings sometimes where we end 


up talking about the archaeological dig for 
half the time." When he tells locals about 
the new completion date for the project, 
they often respond with a cynical "Yeah, 
yeah." Contractors wonder why they should 
heed the construction schedule when the 
excavations have already caused years of 
delays. "Lots of equipment is just sitting 
around," he says. 

Archaeological field manager Metin 
Gokgay says there is no time limit on their 
work, although my interpreter's eyebrow 
rises as he translates this. "The work comes 
first," Gokgay says. "I know how to deal with 
people." He's about to retire, he says, so he 
doesn't have to worry about getting fired. 

The project is byzantine—there's no 
other word for it. And all that complexity 
means tensions are high. Access to the site, 
once open to reporters, has become more 
and more restricted. It took me months 
to get permission to talk to the scientists; 
the government appears terrified of being 
publicly embarrassed. 

Under the pressure, the archaeologists 
are barely keeping it together. Pulak says 
his group is "almost on nonspeaking terms" 
with another team from Istanbul Univer¬ 
sity's conservation department, which he 
thinks is too inexperienced at digging up 
ships. The squabbles have gotten too much 
for him. He says this summer is likely his 
last season at the dig. He's heading home 
to teach, fleeing a project marked by "lots 
of politics and lots of egos." 
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"HONESTLY, IS THIS AN 
ARCHAEOLOGY PROJECTOR ARE WE 
TUNNELING?" ASKS ONE FRUSTRATED 
ENGINEER. THE ANSWER: BOTH. 



turkey must finish the tunnel, but it cant 
just bulldoze the ancient port. The coun¬ 
try's bid to enter the European Union- 
pending for 40 years, since even before 
it was called the EU—has been held up in 
large measure by questions about human 
rights and democracy. Showing sensitivity 
to other cultures by honoring the heritage 
the past represents is good PR on that front. 


But to prove it is a Western-style state, Tur¬ 
key also has to display a certain facility with 
high tech and big engineering, which means 
completing the project. Indeed, one of the 
main arguments against admitting Turkey 
to the EU has always been that the coun¬ 
try isn't exactly in Europe. Geographically 
speaking, though, if you build the tunnel, 
the country is suddenly at least as tightly 


connected to the mainland as the UK is. 

Historically sensitive modernization is 
not impossible. Greece managed to build a 
metro through the heart of Athens, remodel¬ 
ing that classic metropolis without destroy¬ 
ing its foundations. But in Turkey, the 
outcome of this tug-of-war between past 
and present is still uncertain. 

None of that tension is visible on the sur- 
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face waters of the Bosporus. 

Instead, there's just the day- 
to-day action of one of the 
world's busiest shipping lanes. 

Boats and ships of every sort- 
ferries, cargo ships, tankers, 
fishing boats, luxury yachts—pass back 
and forth. Cruise ships the size of skyscrap¬ 
ers rest in port. And 800 feet off the Asian 


side, there's a small yellow 
platform, metal, surrounded 
by a heavy railing lined with 
flashing yellow lights and fit¬ 
ted with a warning bell the size 
of a basketball. In the center is 
the access shaft to the tunnel. It's the only 
way in or out, and it's so far from the shore 
that it feels like a shipping accident waiting 


to happen. “We're used to the North Sea,'' 
Iversensays. “Always, safety first." 

Until the tunnel borers meet the water, the 
platform is the only link between the tunnel 
and the surface world. And right now that 
connection feels awfully vulnerable. DS 
/////////////^^^^ 

julian smith (julian@juliansmith 
.com) is a writer in Portland , Oregon. 


The thousand-year-old 
artifacts atYenikapi 
Station (left) compete 
with the tunnel for time 
and money. 










The botnetattack on 
last spring nearly shut down the 
most wired country in Europe. 
Behind enemy lines with the foot 
soldiers of the digital age. 


BY JOSHUA DAVIS 






T he minister of defense 
checked the Web page 
again—still nothing. He 
stared at the error mes¬ 
sage: For some reason, 
the site for Estonia's 
leading newspaper, the Postimees , wasn't 
responding. JaakAaviksoo attempted to pull 
up the sites of a couple of other papers. They 
were all down. The former director of the 
University of Tartu Institute ofExperimental 
Physics and Technology had been the Esto¬ 
nian defense minister for only four weeks. He 
hadn't even changed the art on the walls. 

An aide rushed in with a report. It wasn't 
just the newspapers. The leading bank was 
under siege. Government communications 
were going down. An enemy had invaded and 
was assaulting dozens of targets. 

Outside, everything was quiet. The bor¬ 
der guards had reported no incursions, and 
Estonian airspace had not been violated. The 
aide explained what was going on: They were 
under attack by a rogue computer network. 

It is known as a botnet, and it had slipped 
into the country through its least protected 
border—the Internet. Ministers of defense 
develop strategies to combat the threat of 
missile attacks, naval bombardment, air 
raids, and tank advances. But a digital inva¬ 
sion? Estonia is a member of both NATO and 
the European Union. Should Aaviksoo invoke 
NATO Article 5, which states that an assault 
on one allied country obligates the alliance 
to attack the aggressor? 

In the coming months, commentators 
around the world would look back at this 
moment and debate its significance. But for 
Aaviksoo, the meaning was clear. This was 
not the first botnet strike ever, nor was it 
the largest. But never before had an entire 
country been targeted on almost every digi¬ 
tal front all at once, and never before had a 
government itself fought back. "The attacks 
were aimed at the essential electronic 
infrastructure of the Republic of Estonia,'' 
Aaviksoo tells me later. "All major commer¬ 
cial banks, telcos, media outlets, and name 
servers—the phone books of the Internet- 
felt the impact, and this affected the majority 
of the Estonian population. This was the first 
time that a botnet threatened the national 
security of an entire nation.'' 

Welcome to Web War One. 
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T he event that sparked 
this digital onslaught 
had occurred a few days 
earlier. Around dawn on 
April 27—after an over¬ 
night meeting of the 
nation's crisis commission—the Estonian 
government removed a 6-foot-tall bronze 
statue in downtown Tallinn, the capital of 
Estonia. The Soviets had built the monument 
in1947to commemorate then* war dead after 
driving the Nazis out of the region at the end 
of World War II. But having rid the country 
of German occupation, the Russians decided 
to settle in. The Soviet secret police set up 
shop, and soon masses of Estonians were 
deported to Siberia. To many citizens, the 
statue was a symbol of an oppressive occupa¬ 
tion. Now, after 16 years of independence, the 
Estonians had finally mustered the gump¬ 



tion to ignore the protests of the Russian 
government—which had warned ominously 
that the removal would be "disastrous for 
Estonians"—and uprooted the statue. Three 
days later, it was installed in a military cem¬ 
etery in the suburbs. 

Even before the removal, violence broke 
out in the streets of Tallinn. Rioters smashed 


shop windows, flipped over cars, and threw 
rocks at riot police. Most of the demonstra¬ 
tors were ethnic Russians, who make up a 
quarter of the nation's population. But the 
fighting died down quickly; hundreds of 
people were arrested, the windows were 
repaired, and street sweepers had cleaned up 
everything by the morning of April 28. 

But just as the unrest subsided, a differ¬ 
ent kind of aggression began to sweep the 
country. The head of IT at the Postimees 
watched it with alarm. Ago Vaarsi had dealt 
with spikes in the newspaper's Internet 
traffic before, but this was different. From 
his office at the top of one of Tallinn's highest 
buildings, the 31-year-old had spent the past 
few years serving up a million pageviews 
a day, roughly comparable to the traffic at 
the Seattle Post-Intelligencer . But now his 
paper's servers were being swamped with 


□ El ES SEP 2007 











The country is saturated in free Wi-Fi, cell 
phones can be used to pay for parking or buy 
lunch, and Skype is taking over the interna¬ 
tional phone business from its headquarters 
on the outskirts of Tallinn. In other words, 
Estonia—or eStonia, as some citizens pre¬ 
fer—is like a window into the future. Some¬ 
day, the rest of the world will be as wired as 
this tiny Baltic nation. 

If so, the future was looking perilous. 
Vaarsi watched as automated computer pro¬ 
grams continued to spewposts onto the com¬ 
mentary pages of the Postimees Web site, 
creating a two-fold problem: The spam over¬ 
loaded the server's processors and hogged 
bandwidth. Vaarsi turned off the comments 
feature. That saved bandwidth—the meter 
showed that there was still capacity—but 
what did get through tied the machines into 
knots and crashed them repeatedly. He dis- 


2.3 million pageviews and had already 
crashed 20 times. A flat-panel monitor on 
the wall of his office displayed bandwidth 
consumption—the amount of traffic flowing 
to the newspaper from within Estonia and 
from around the world. Usually it hovered in 
the green zone—20 to 30 percent of capac¬ 
ity unused. Now he watched as the numbers 
ticked down: 20 percent unused, 10 percent 
unused, 5 percent unused. If it reached zero, 
the site would become inaccessible. 

Vaarsi has the look of a '70s rock pro¬ 
moter—he wears Ms hair long and Ms shirts 
open, and he sports rose-tinted, square 
sunglasses. He's proof that the geeks have 
triumphed in this country of 1.3 million. 
Some 40 percent read a newspaper online 
daily, more than 90 percent of bank trans¬ 
actions are done over the Internet, and the 
government has embraced online voting. 


pank 


STk European Unioii is under attack,” 

\ Estonia’s f oreigivminister said. 


'he attacKs are 
virtual, psychological, 

and real.” 


Defense minister Jaak Aaviksoo got help from 
NATO in the wake of cyberattacks that among 
other things, crippled ATMs in Taiilnn. 

covered that the attackers were constantly 
tweaking their malicious server requests to 
evade the filters. Whoever was behind tMs 
was sophisticated, fast, and intelligent. 

As the sun lit the Baltic Sea outside Vaarsi's 
window, he realized he was exhausted. He 
had been in the office writing filters and 
struggling to keep his servers up for days. 
Every time a server crashed, he received an 
automated alert on his cell phone: "Web site 
is critical." The paper's editors thought he 
was going to have a heart attack. 

At the time, Vaarsi couldn't have known 
that tMs was just the beginning. On the morn¬ 
ing of Wednesday, May 2, traffic again rose 
precipitously, driven largely by overseas 
visitors. So far, Vaarsi had preserved enough 
bandwidth to keep the Postimees oMine by 
removing ads and pictures. The pages were 
a lighter load, but the capacity monitor was 
still hovering precariously close to zero. 
Vaarsi initially thought the traffic spike 
was due simply to international interest in 
the statue controversy. But then he looked 
at where the traffic was coming from. The 
number one foreign country accessing the 
site: Egypt. Vietnam and Peru followed. He 
doubted that a sizable Estonian population 
had suddeMy materialized in southeast Asia 
and South America. 

Vaarsi had already asked Elion, the paper's 
Internet service provider, to increase band¬ 
width capacity. Now he had 110 Mbps, the 
maximum available. It made no difference. 
At noon, available bandwidth hit zero. The 
site went down. 

Vaarsi tried to pull up his competitors' 
Web sites. They were down as well. He knew 
he had oMy one choice: to sever the interna¬ 
tional connection. He keyed in a few lines 
of code and pressed Enter—and all inter¬ 
national requests to the paper were sud¬ 
deMy blocked. In the eyes of the world, the 
Postimees Web site disappeared. 

Instantaneously, the bandwidth meter 
turned green. The site became accessible 
again within Estonia, but at a cost. Estonia's 
leading news outlet coMd not tell the world 
what was going on in its own country. Though 
this was a 21st-century attack, Vaarsi used 
the same defense Estonia had used against 
Russian invasions four centuries earlier: He 
had closed the gates, pulled up the ramparts, 
and settled in for a siege. 


photographs by Donald Milne 
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When Bots Attack 

if you want to bring down a country's information infra¬ 
structure and you don't want anyone to know who did it, 
the weapon of choice is a distributed denial of service attack. 
Using rented botnets, you can launch hundreds of thousands 
-even millions—of infobombs at a target, all while maintain¬ 
ing total deniabifify. In this hypothetical scenario, a single 
attack launched by China against the US lasts only a few 
hours, but a full-scale assault lasting days or weeks could 
bring an entire modem information economy to its knees. 


BY JOHN ROBB 


M 


OOO 


' 




'-'V 


ATTACKER 

In this scenario, tension over proposed US 
legislation to raise tariffs on Chinese imports 
triggers a crisis. Beijing orders a limited attack 
on the computer systems of US congress- 
members and corporations that support the 
bill. Chinese security officials hire criminal 
bot herders to launch the denial of service 
attacks. Payments are routed via anonymous 
services like PayPal (often using branches 
based in Latin America). Target IP addresses 
and email accounts (harvested in earlier 
operations) are distributed through private 
chat rooms used by criminal hackers. Once 
the attack is under way, a Chinese media and 
diplomatic campaign will portray the attack¬ 
ers as cybervigilantes operating on their own. 


BOT HERDER 

Freelance computer hackers function as the 
project managers for the DDoS attacks. Typi¬ 
cally, a hacker or a syndicate of hackers con¬ 
trol one or more giant botnets, worldwide 
networks that can include 100,000 computers. 
Each machine has been surreptitiously infected 
by the bot herder with a bot, a remotely con¬ 
trolled piece of malicious software. Herders 
usually make their living by renting these net¬ 
works out for commercial spam, phishing fraud, 
and denial-of-service extortion. On the bot 
herder's signal, his network of bots can launch 
millions of packets of information toward a 
single target, overwhelming its defenses and 
either crashing it or driving its owners to shut 
it down as a defensive precaution. 


ZOMBIE 

Once an ordinary computer is infected by a bot, 
it becomes one of the unwitting drones that 
make up a global botnet. When these machines, 
known as zombies, receive a signal from the 
bot herder, the bot takes control of its host and 
sends out multiple packets of information— 
usually spam—to designated targets. Thanks to 
the distributed nature of these networks, attacks 
appear to be coming from random personal 
computers located all over the world. In this 
scenario, many will even be from within the US. 
And If you're wondering if your PC is infected, 
detection isn't easy. Fortunately, new versions 
of home security software, like Norton AntiBot, 
are targeting this new strain of malware. But 
bots keep mutating, so the game is far from over. 


infographic by Catalogtree and Systemantics 
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TARGET 

A full-scale DDoS attack meant as an act of 
war might target military and government 
servers, civilian email, banks, and phone 
companies. But in this more likely scenario, 
the targets are Web sites and email systems 
of congressmembers and corporations that 
support higher trade barriers. These groups 
blame the Chinese government, but can't prove 
it. Nevertheless, targets will be effectively shut 
down while they undergo security upgrades 
and damage assessment, inhibiting their 
ability to work on behalf of the legislation. 

JOHN robb (globalguerrillas.typepad.com) is 
the author of Brave New War. He's also a tech 
entrepreneur and former special operations pilot 
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• ZOMBIE 
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F our days after the siege 
began, Hillar Aarelaid 
was having dinner at 0, 
a high-end restaurant 
just outside the walls of 
the old city of Tallinn. He 
doesn't look like the fine-dining type. His 
years working the streets as a beat cop have 
stuck with him: His face seems frozen into 
an expression that says "Don't mess with 
me.'' But he was here for a reason. Since his 
rookie years in the 1980s, he has moved up 
the ranks, and 10 years ago he began spe¬ 
cializing in digital crime. Now he's head of 
the Estonian computer emergency response 
team. Known by the acronym CERT, Aare- 
laid's IT cops are the de facto Estonian 
Internet defense force, charged with coordi¬ 
nating the country's response to the attacks. 
The problem was that IT managers nation¬ 
wide, like Vaarsi, had so far been able to use 
only the bluntest tool—they cut off Estonia 
from the rest of the world. Fighting the bots 
directly required a more modern defense. 
It required social networking. 

Across the dinner table from Aarelaid sat 
Kurtis Lindqvist, the man in charge of run¬ 
ning Stockholm-based Netnod, one of the 
world's 13 root DNS servers, which direct 
global Internet traffic. That makes Lindqvist 
a sort of Olympian in the IT crowd. He is a 
handsome 32-year-old with a dimpled chin 
and close-cropped hair. By day, he wears a 
trench coat and shades, but the geek in him 
is just below the surface. He loves to play 
badminton and often programs late into the 
night. And, befitting the trench-coat-and- 
shades look, he belongs to a clandestine alli¬ 
ance of Internet elite with the power to cut off 
global Internet flows. He's one of the so-called 
Vetted: the select few who are trustedby the 
world's largest ISPs and can ask them to kick 
rogue computers off the network. 

The Vetted constantly crisscross the globe 
to expand their network of trusted mem¬ 
bers, and by a stroke of luck, Lindqvist and 
some others were in Tallinn that week for 
what was referred to as a BOF a birds-of- 
a-feather—meeting with European network 
operators. A mutual friend suggested that 
Lindqvist sit down with Aarelaid. 

The cybercop explained what had hap¬ 
pened: Web sites aroundEstoniahadresorted 
to a siege defense by cutting off international 
traffic. To beat back the bots, he needed help 
tracing their origins. Then he needed to per¬ 
suade ISPs around the world to blacklist the 
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individual attacking computers that would 
otherwise overwhelm Estonia's bandwidth. 
The problem was that most international 
ISPs had never heard of Hillar Aarelaid. For 
all they knew, he could be a hacker trying to 
cut off legitimate users. That's where the 
Vetted would come in—they could make the 
calls on Aarelaid's behalf. 

By the end of dinner, Lindqvist was satis¬ 
fied that Aarelaid was legit, and he agreed 
to join him at CERT headquarters when¬ 
ever Aarelaid wanted. Patrik Faltstrom from 
Sweden and Bill Woodcock from the US- 
two more of the Vetted—would also go. 

Aarelaid had his social network. 

T he cyberattacks on 

Estonia, like most other 
ambitious campaigns, 
unfolded across mul¬ 
tiple fronts. The foot sol¬ 
diers were called script 
kiddies—relatively unsophisticated trouble¬ 
makers who copied programs line for line 
off hacker Web sites. Their primary weapon 
was the ping attack, a simple request for a 
response from a Web server, repeated hun¬ 
dreds of times per second. When deployed 
by masses of attackers, the pings could over¬ 
whelm a server. 

The script kiddies were stoked into a fer¬ 
vor on Russian-language chat rooms. First 
they were goaded by overheated rhetoric 


about the April 27 removal of the statue. 
A week later, hundreds of posts called for 
a coordinated attack at the stroke of mid¬ 
night on May 9, the day Russia celebrates 
its World War II victory. “You do not agree 
with the policy of eSStonia???'' demanded 
a user named Victoris on a Russian online 
forum. “You may think you have no influ¬ 
ence on the situation??? You CAN have it 
on the Internet!" 

The post then laid out precise instruc¬ 
tions on how to launch a ping attack on spe¬ 
cific Estonian sites. It was the equivalent in 
the real world of an army recruitment pitch 
bundled with marching orders. 

Then there was the air force: botnets. These 
giant squadrons were made up of hundreds 
of thousands of individual computers from 
around the world that had been hijacked pre¬ 
viously by hackers. The computers, known 
as zombies, could be made to repeatedly 
flood designated Internet addresses with 
a variety of useless network-clogging data. 
It was the digital version of carpet bombing 
and is referred to as a distributed denial of 
service, or DDoS, attack. 

Finally, there were the special forces— 
hackers who could infiltrate individual Web 
sites, delete legitimate content, and post then- 
own messages. They used private chat rooms 
to communicate among themselves, but in 
public forums they hinted at their intentions. 
“DDoS is occurring even now but something 


more potent is on its way.:)," wrote a hacker 
named SIB. “On the 9th of May a mass attack 
is planned. The action will be massive—it's 
planned to take Estonnet the fuck down:)." 

At 10 pm on Tuesday, May 8, Lindqvist, 
Faltstrom, and Woodcock arrived at the 
downtown Tallinn office building that 
housed CERT headquarters. It was a geek 
dream team, with the attitude to match. 
Woodcock, who had spent years traveling 
through Europe, Africa, and Asia helping to 
set up Internet infrastructures, sauntered 
into the operations center wearing bison- 
skin boots handcrafted for him in Montana. 
Faltstrom, a pony-tailed former program¬ 
mer for the Swedish Navy, now advised his 
government on Internet security. Lindqvist 
grabbed an Oreo off the counter, flipped 
open his PowerBook G4, and plugged in. 
Aarelaid would lead the charge—his team 
had to identify the addresses of the attack¬ 
ers and build the filters that would get dis¬ 
tributed worldwide—but these guys were 
the ones with real battle experience. 

Woodcock hoisted his laptop into the air. 
He called Aarelaid and Lindqvist over, took 
a picture with the built-in camera, and sent 
it out to the network to prove to the Vetted 
that Aarelaid was for real. Lindqvist grinned 
broadly. Aarelaid stared calmly at the cam¬ 
era. It was almost 11 pm in Tallinn—mid¬ 
night Moscow time. 
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For thousands of years, besieging armies sought to 
cut the water supplies to walled cities to break down 
their resistance. Ho matter how brave, a warrior 
could not fight without water, and the women and 
children he defended could not live long without It. 
The 21st-century-warfare version of depriving a city 
of water will be to deny entire states the ability to 
process, protect, and communicate Information. 


The astonishing thing about last spring's alleged 
Russian cyberattack wasn't the crippling effect 
it had on Estonian's government and the lives 
of its citizens but the lack of serious reaction 
elsewhere. The European Union raised but one 
scolding finger, NATO sent a few experts to the 
Baltic nation, and the US protested mildly and 
briefly—then President Bush welcomed Putin 
to the Bush family compound in Kennebunk- 
port, Maine. In fact, as the world witnessed the 
trial run of a new mode of warfare, pundits at 
The New York Times and other publications dis¬ 
missed the digital assault on the tiny nation as 
much ado about nothing. Those what-me-worry 


voices miss three critical points: 

First, Estonia's advanced state as 
an e-society makes it appear uniquely 
vulnerable, but a full-scale cyber¬ 
attack on the US could be far more 
devastating. Beyond the at-risk civil¬ 
ian sector, our armed forces rely on 
digitized information and communica¬ 
tions to fuel their high tech hardware. 

If petroleum was the indispensable 
asset that decided campaigns in World War 11, 
today the key is a military's ability to collect, com¬ 
pute, communicate, and shoot. If the computers 
don't work, the bombs don't strike their targets. 

Insiders acknowledge that the Department 
of Defense is worried about the vulnerability of 
its networks and weapons systems, and defen¬ 
sive security is being tightened. At the same 
time, officials are developing offensive methods, 
though these black programs are classified. Still, 
the Pentagon doesn't seem to fully grasp the 
dangerous potential of this new domain of war¬ 
fare. If you follow defense-budget dollars, funding 
still goes overwhelmingly to cold war-era legacy 
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^Washington 
policymakers 
ignore the 
threatof 
cyberattack at 
everyone’s 















The cyberattacks were sparked when Estonian 
officials decided to move a statue commemo¬ 
rating Russian war dead to the Tallinn suburbs. 
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Everything looked normal on the networks. 
Traffic coming into Estonia was average for 
this time of night—about 20,000 packets per 
second. The first wave of attacks had died 
down over the previous two days. Maybe the 
online chatter about an attack that night was 
a hoax—maybe nothing would happen. 

At exactly 11 pm, Estonia was slammed 
with traffic coming in at more than 4 mil¬ 
lion packets per second, a 200-fold surge. 
Globally, nearly 1 million computers sud¬ 
denly navigated to a multitude of Estonian 
sites, ranging from the foreign ministry to 
the major banks. It was a larger-scale ver¬ 
sion of what had happened to the Postimees , 
except that the entire country's bandwidth 
capacity was being squeezed. 

Immediately, Aarelaid and his team 
started chasing the sources upstream. What 
they found was a botnet comprising mostly 
hijacked computers in the US. As Aarelaid 
identified a specific address, Woodcock 
and Lindqvist sent rapid-fire emails to net¬ 
work operators throughout the world ask¬ 
ing for the IP to be blocked at the source. 
Their goal was to block traffic before it could 
enter Estonia's major international connec¬ 
tions. One by one, they picked off the bots, 
and by dawn they had deflected the attack¬ 
ers. Internet traffic | CONTINUED ON PAGE 182 



systems meant to defeat Soviet tank armies, 
not Russian e-brigades. 

Second, in an all-out conflict, digital attacks 
would not occur in a vacuum. A basic military 
law is that all weapons are most effective when 
used in incisive combinations with others. In a 
major war, Beijing would also attempt to physi¬ 
cally destroy the satellites our forces rely on to 
communicate, find the enemy, and guide precision 
weapons. Whether attacking military targets 
or civilian systems, the Chinese would combine 
virtual destruction with actual destruction. 

A decade ago, Chinese military theorists like 
the infamous colonels Qiao Liang and Wang 
Xiangsui were already hinting at the importance 
of simultaneously striking multiple infrastructure 
layers in a confrontation with the US. In theory, 
the breakdown of one system would compound 
the effects on another, and the crippling of 
energy, government services, communications, 
the media, and health care and finance systems 
would interact in a downward spiral. 

Finally, informational dependencies and 
e-attack methodologies are advancing exponen¬ 


tially; the more complex our society becomes, 
the greater its inherent vulnerabilities (a law 
that software writers certainly understand). 

A digital assault today would outrage and 
inconvenience Americans, but we'd pull through. 
Tomorrow could be different. Military tech¬ 
nologies and techniques can develop with dis¬ 
tressing speed: In 1918, those rickety World 
War I airplanes were little more than romantic 
irritants; by 1943, a mere quarter-century later, 
long-range bombers were flattening entire 
cities. And the pace of technological change 
today is considerably greater than it was in the 
1920s and 1930s. 

The military maxim that applies is that, 
while you may hope for the best, you had best 
prepare for the worst (a principle violated, 
fatally, in Iraq). If the US vigorously pursues 
offensive and defensive e-war capabilities but 
the skeptics turn out to be right, we will have 
wasted only time and money. But if the US 
doesn't prepare and those who dismiss the 
digital-warfare threat are wrong, we might face 
a devastating surprise attack. To borrow a line 


from Frank Zappa, Pearl Harbor might look like 
"strictly a pup-tent affair." 

A well-prepared, resourceful opponent could 
create an atmosphere of collapse, as America's 
most-advanced military systems failed, citizens 
panicked, and the economy froze. The enemy's goal 
would be to pressure Washington into an early 
settlement that amounted to a de facto surrender. 

But Americans are far tougher than commonly 
perceived—after all, history's greatest losers 
are those who bet against the US. Still, the cur¬ 
rent asymmetry between the no-holds-barred 
approach to cyberwar embraced by potential 
enemies and our own insistence on confining all 
forms of warfare within antiquated laws would 
put us at a painful disadvantage in a conflict's 
opening phase. The rest of the war would be 
longer, more destructive and far more vicious than 
it would have been had the US been prepared. 
/////////////^^^^ 

RALPH peters, a retired Army intelligence 
officer, is the author of 22 books; his most recent 
is Wars of Blood and Faith: The Conflicts That Will 
Shape the 21st Century. 
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Berkeley Pit Lake, 

In Butte, Montana, 
holds 37 billion gallons 
of deadly poison— 
and an unknown 
number of mutated 
microorganisms. 


BYGUYGUGLIOTTA 


In the toxic waters of an abandoned 
copper mine, new species of microbes evolved and 
flourished. Now two scientists hope 
to use these rugged bugs to fight cancer. 

PHOTOGRAPHS BY CHRIS MUELLER 
















Berkeley Pit Lake is about a mile long and half again as 

wide, rimmed by naked rock walls that gleam white under the sun of big- 
sky country. The water is oxblood red at the surface, stained by manganese 
and iron; deeper down, heavy copper compounds turn it the color of limeade. 
It will burn your eyes, stain your clothes, and desiccate your skin. If you drink 
it, it will corrode your gullet before it poisons you. A dozen years ago, 342 
snow geese made the mistake of overnighting at the lake. They were dead 
the next morning. • No fish live in the lake; no grass, reeds, or bushes grow 
along its fenced-off shores. Not even a mosquito buzzes through the air. 
Aside from a couple of Gatorade empties tossed onto a nearby gravel slide 
and seven scraggly trees barely visible beyond the lip of the crater, there's 
nothing—just a toxic teardrop in the middle of a Montana wasteland. 


This used to be a copper mine. For more than a century, work¬ 
ers pulled ore from the ground here. Then, in 1982, the Anaconda 
Mining Company shut down Berkeley Pit and turned off the pumps 
that kept out the groundwater. The 3,900-foot-deep hole began to 
fill up—7.2 million gallons a day at first, flowing in from aquifers and 
from 10,000 miles of abandoned mine shafts, stopes, and tunnels 
beneath the city of Butte. The water is still rushing in today. 

The effects have been catastrophic. Pyrite minerals in the rock 
oxidized in the water, transforming the pit into a giant cauldron of 
dilute battery acid spiked with metals. Today, Berkeley Pit contains 
37 billion gallons of contaminated water and is part of the biggest 
contiguous Superfund site in the US, stretching 120 miles from 
Butte to just outside Missoula. 

A decade ago, Don and Andrea Stierle, researchers at Montana 
Tech, received a gift from a colleague: a stick covered with green 
slime. Their friend had spooned it from Berkeley Pit when he noticed 
its texture. Andrea portioned the goop onto a few petri dishes, which 
yielded a relatively common species of protist, the first living thing 
ever discovered in the lake. 

Berkeley Pit, it turns out, isn't entirely sterile. The Stierles have 
identified more than 100 types of microbes in the lake—bacteria, 
algae, and fungi that manage to survive in the unique, noxious eco¬ 
system. Natural selection has had its way with many of them—some 
of these organisms apparently live nowhere else on Earth. 

And they're more than merely unique—these creatures are also 
potentially miraculous. They have produced more than 50 differ¬ 
ent compounds that the Stierles have isolated and tested against 
enzymes present in diseased human tissue. An extract from a newly 
discovered species of Penicillium from the lake attacked ovarian can¬ 
cer cells in lab tests. Another Berkeley Pit Penicillium shows promise 
in treating lung tumors. Whatever lets these bits of biology thrive 
in the noxious waters has a side effect: It makes medicine, too. 

in the early years of the 20th century, more than 100,000 people 
lived in Butte; Anaconda employed 14,500 of them as miners, and 
when they weren't extracting the raw materials of the industrial 
age from the ground, they lived in cottages steps away from the 
shafts. Today, downtown Butte is dotted with 13 ghostly, derrick¬ 
like structures called gallus frames, aboveground hoists for drop¬ 
ping miners a mile deep into holes with names like Molly Murphy, 
Wake Up Jim, Never Sweat, and Orphan Girl. 

In 1955, Anaconda switched to open-pit mining, blasting and dig¬ 
ging out a progressively wider and deeper hole. Trucks brought 


out the ore, driving up "haul roads" 
carved into the sides of the pit. The 
new method kept Butte prosper¬ 
ous but created an environmental 
monstrosity. A century of mining had 
already contaminated the Clark Fork 
River system from Butte Hill almost 
all the way to Missoula, but now 
mountains of waste rock and tailings 
were heaped around the Berkeley Pit 
crater and beyond. 

The smelter closed in 1980. The 
mine closed two years later, and five 
years after that, the Environmental 
Protection Agency put Berkeley Pit on the Superfund National Pri¬ 
ority List. Naked, rolling dunes surrounded a lake filled with mil¬ 
lions of gallons of acidic water. The government simply contained 
it, since cleanup would cost too much. 

Real estate values plunged, and businesses closed. The Berkeley 
Pit mess made it impossible for Butte to reinvent itself as a nature 
preserve or a summer getaway for rich urbanites. Instead, the sturdy, 
turn-of-the-20th-century banks, union halls, and hotels where the 
city once conducted business and raised hell quietly emptied out. 
The company was abandoning the company town. 

The Stierles married the same year the smelter shut down—Don 
was a natural-products chemist who had just finished a postdoc 
at the Scripps Institution of Oceanography in La Jolla, California, 
and Andrea eventually became a bioorganic chemist. They were 
both ocean lovers who were interested in isolating medicines from 
nature and hoped to find potential pharmaceuticals in the plants 
and animals of the seas. 

Landlocked Butte wasn't a natural destination, but Montana 
Tech offered Don a tenure-track job in the chemistry department. 
He and Andrea moved into a pale green craftsman-style home on 
Butte Hill, and by the mid-'80s, they were spending their summers 
off the coast of Bermuda, investigating a bacterium that grows in 
sponges and, in the lab at least, appears to halt the spread of HIV. 
Then a team they organized found a fungus that produces taxol, 
an extract effective in treating several kinds of cancer. (Taxol is 
usually purified from the bark of yew trees, but industry needs a 


THE STIERLES CAN'T AFFORD TO BRING THE DRUGS TO MARKET- 

more ready source.) The Stierles and a colleague were granted 
several patents for finding the fungus, which they named after 
Andrea: Taxomyces andreanae. 

In 1996, the money ran out. "It was very depressing," Andrea 
says. "We decided it was time to start a new project, but we weren't 
able to launch a trip to the Philippines or South America to look 
for interesting plants in the rain forest." They were stuck in Butte 
with no funding. 

That's when they shifted their focus back to those petri 
dishes of Berkeley Pit slime. There was a chance that medically 
useful life-forms dwelled just next door (and just below the 
















surface). Andrea asked Ted Duaime, the Montana Bureau of 
Mines and Geology hydrogeologist in charge of monitoring the 
pit water, to ask his inspectors for a sample; what came back was 
ajar of the limeade-looking, copper-saturated stuff from 200 
feet below the surface. Andrea smeared some of the water on a 
bunch of nutrient-coated petri dishes and let the colonies grow. 
Soon they had isolated three microbes—fungi from Berkeley Pit. 
And each was able to produce at least one substance that had never 
been seen before. Anywhere. 


Water samples from 
the ©Sd mine yielded 
colonies of bacteria 
and fungi. Com¬ 
pounds from these 
microbes appear to 
fight cancer. 


Big Pharma 
will have to step in. 


Berkeley Pit Lake has a pH between 2.5 and 3.0, as acidic as 
vinegar. That means anything that lives there has to be tough 
and adaptive, what scientists call an extremophile. Most of the 
microbes that lived in Berkeley Pit before it flooded, or the ones 
blown onto the lake today by the wind, die. But those that don't 
keel over right away? That which does not kill them makes their 
offspring stronger. Like their cousins in Earth's other preposter¬ 
ously harsh environments—dry, frigid Antarctica, say, or boiling, 
smoky undersea thermal vents—the extremophiles of Berkeley 
Pit have evolved biological tricks to help them get by. These tricks 
can be useful to humans: Bacteria living in hot springs produce 


a heat-tolerant enzyme that researchers 
use for polymerase chain reaction, a high- 
temperature lab technique that amplifies tiny 
amounts of DNA into a larger sample. 

Andrea separates the Berkeley Pit Lake 
extremophiles into two categories: survivors, which can't get out 
of the pit but manage to reproduce—slowly—in its acid waters, 
and thrivers, which embrace the environment and flourish there. 
At Berkeley Pit, nature and humankind have collaborated in the 
creation of a unique toxic soup that shares one thing 
with other extreme environments: No one expects 
anything to live in such a hellhole, and common 
creatures rarely do. But something uncommon— 
and useful—almost always does. 

The Stierles had a new project, and it came with 
unlimited raw material. "Maybe we couldn't go to Tahiti, Bermuda, 
or Africa," Andrea says. "But we had something nobody else had— 
our very own toxic waste dump." They turned their expertise in 
finding cancer-fighting microbes toward Butte Hill. 

the most expensive part of bringing a new drug to market is 
research and development. And in the past quarter century, advances 
in computer electronics and automation have revolutionized the 
search for new drugs. One key technology is a method called high- 
throughput assay, which in the richest laboratories uses robot 
arms and vast libraries of chemicals to S continued on page 19b 
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Photographer DANIEL STIER has shot actors, 
artists, models, and musicians. 
But for his latest series he trained his lens on the lab, highlighting 
experiments that reveal the abilities and 
limits of the human body. 





























































Page 174: In this 
standard test of the 
body's balance system, 
subjects at Ludwig- 
Maximilians-Universitat 
in Munich sit in front of 
a field of slowly spinning 
dots and try to position 
a needle vertically. 

Page 175: At the 
Universitat T ubingen 
in Germany, researcher 
Nabil Daddaoua sits 
in the "turntable," 
which spins subjects 
across two axes and 
measures their eye 
movements. The goal: 
to investigate the neural 
mechanism of balance 
and space perception. 



This page: To study 
how workers in 
protective clothing over¬ 
heat, scientists at the 
Universitat Dortmund 
in Germany measure 
heat production and 
transfer in a variety of 
simulated climates. 


















































Left: At the University of 
Birmingham in the UK, 

Wouter Braet models a brain- 
stimulating magnet that he 
uses to identify which regions 
of the visual cortex are most 
crucial to word recognition. 

Right: Michael Falkenstein at 
the Universitat Dortmund 
studies how older and younger 
people process information 
differently. Here he demon¬ 
strates an EEG that records 
brain activity while subjects 
interact with a computer. 





















































































































































































Researcher Jorg 
Lewald sits in front of 
an array of speakers 
in Germany's Ruhr- 
Universitat Bochum, 
where he studies how 
motion affects our 
ability to localize sound. 
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CONTINUED FROM PAGE 169 

into the country hovered just above normal. 
"I was very, very lucky that Kurtis, Patrik, 
and Bill were here,” Aarelaid says. 

As the sun rose in Moscow that morning, 
Red Square was cordoned off. Soon, fighter 
jets streaked through the cloudy skies while 
7,000 Russian soldiers marched past Presi¬ 
dent Putin to celebrate Russia's victory over 
Nazi Germany. “Those who are trying today 
to ... desecrate memorials to war heroes 
are insulting their own people, sowing dis¬ 
cord and new distrust between states and 
people,” Putin proclaimed to the troops. 

This veiled threat came as yet another 
58 separate botnet attacks rained down on 
Estonia over the course of the day. Aare¬ 
laid continued his blocking efforts even as 
the Russian government denied involve¬ 
ment in the offensive. True, some of the 
attacking computers were located in Rus¬ 
sia, including, Estonian officials say, one in 
Putin's presidential administration office, 
the equivalent of the West Wing. But those 
computers were most likely hijacked in 
the same way US machines had been taken 
over—when their users opened an infected 
attachment or visited a site that automati¬ 
cally installed malware. The appearance of 
Russian IP addresses nevertheless incensed 
the Estonians. 

From the beginning, Urmas Paet, Estonia's 
foreign minister, had been accusing Putin's 
administration of direct involvement. “The 
European Union is under attack, because 
Russia is attacking Estonia,” he had said in 
a statement a week earlier. “The attacks are 
virtual, psychological, and real.” 

It wasn't the first time the Russian govern¬ 
ment had been accused of being involved in 
a large botnet campaign. In fact, just a few 
weeks earlier, a similar assault had been 
launched against an alliance of Russian oppo¬ 
sition parties led by chess grandmaster Garry 
Kasparov. The attacks shut down the opposi¬ 
tion Web sites just as government authorities 


announced a change in venue for an upcom¬ 
ing opposition rally. With his Web site down, 
Kasparov had difficulty informing his follow¬ 
ers of the change, and when they massed at 
the originally announced location, he was 
arrested for leading an illegal rally. 

Part of the botnet that attacked the oppo¬ 
sition Web sites was soon redeployed to 
assault Estonia. (At wired's request, Arbor 
Networks, a security firm that tracks inter¬ 
national DDoS attacks, was able to identify 
overlap between the networks involved in 
both attacks.) Denis Bilunov, the executive 
director of the United Civil Front, Kasparov's 
party, wasn't surprised. “There is a specific 
department within the FSB—the successor 
to the KGB—that specializes in coordinating 
Internet campaigns against those they con¬ 
sider a threat,” he says. “They have attacked 
Chechen rebel sites, us, and now it appears 
they have attacked Estonia.” 

In mid-May, the major botnet attacks 
stopped as suddenly as they started. The 
bots appeared to have been set to run for 
exactly two weeks. After that, the infected 
computers abandoned the attacks and 
reverted to more traditional botnet pas¬ 
times, like spamming and extortion. 

There was plenty of evidence suggest¬ 
ing a clear Russian agenda in the attacks: 
Russian-language bulletin boards exhorted 
readers to defend the motherland, and on at 
least one Estonian site, attackers replaced 
the homepage with the phrase “Hacked 
from Russian hackers.” But the Russian gov¬ 
ernment showed little interest in tracking 
down the culprits. 

So in late June I head to Moscow to find 
out what I can. I make an appointment to 
meet the vice directors of the Institute of 
Information Security Issues at Lomonosov 
Moscow State University. Alexey Salnikov 
and Valery Yashenko have recently hosted 
an international conference focusing in part 
on Internet security. Its first roundtable: 
counteracting cyberterrorism. 

We sit down beneath a photo of Putin in 
Yashenko's large office. Yashenko explains 
that the institute represents the Russian gov¬ 
ernment on all scientific Internet issues and 
advises the Kremlin on matters of cyberter¬ 
rorism. I ask him what he knows about the 
cyberattacks against Estonia. “I didn't have 
any interest in it, nor do I have the slightest 
intention of studying it,” he says. “It is an 
unimportant example.” 


He goes on to explain that no country can 
protect itself from cyberattacks on its own. 
There needs to be broader international 
cooperation. I ask if he has offered this sup¬ 
port to Estonia. He responds that he was too 
busy with other projects. 

I contact Hacker, a small Russian-language 
publication that claims to represent the 
hacker community, and ask to meet with 
its editor. He agrees, but when I show up 
at the restaurant on Bolshaya Lubyanka 
Street, I find instead a skinny, anxious 21- 
year-old named Emin Azizov. He isn't with 
the magazine but says the editor has sent 
him to see me and explain exactly what hap¬ 
pened to Estonia. 

We walk to a nearby park and sit on a 
bench. Azizov begins by saying that he has 
closely followed the attacks against Esto¬ 
nia. He watched the hackers formulate their 
plans in public and private chat sessions and 
emphasizes that it was not coordinated by 
the government. These were simply hackers 
whose fathers and grandfathers had made 
huge sacrifices for Russia during World War 
II. The botnets involved—which are usually 
rented for criminal purposes—were in this 
case dispatched for free. It was not about 
money. It was about Russian pride. 

If that is the case—if Azizov isn't trying to 
cloud the issue—the implication is perhaps 
more troubling. It suggests that there is a 
group of Russian hackers who, on their own, 
can disrupt the routine functioning of com¬ 
merce, media, and government anytime they 
want. If so, these hackers represent a state¬ 
less power—a sort of private militia. 

Azizov insists that he did not participate 
in the Estonian assault. Then he tells me that 
80 percent of Estonian Web sites are vulner¬ 
able to attack and offers to show me how. 

We move to a coffee shop so Azizov can 
plug in his Alienware laptop. It connects to 
the Internet via cellular card, and he navi¬ 
gates to R2.ee, an Estonian radio station. 
After a few keystrokes, he smiles and tilts the 
screen toward me. There is an error message. 
He has performed what is known as an SQL 
injection attack. With one more keystroke, he 
says, he could take over the site entirely. 
"Why are you showing me this?” I ask. 

He tells me that he has just started a new 
company that will help system administra¬ 
tors assess the vulnerability of their sites. He 
will identify weaknesses, as he just has with 
R2.ee, and offer to fix them—for a price. 

“Did you offer to help fix R2.ee?” I ask. 
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He smiles awkwardly and says that he 
hasn't. I ask him why anyone would trust 
him. After all, he seems to have a suspi¬ 
ciously intimate knowledge of the Esto¬ 
nian attacks. "Russian IT specialists are 
knowledgeable and experienced enough to 
destroy the key servers of whole states/' he 
says. "They're the best in the world." 

The implication: Clearly you want them on 
your side, so why not hire them? Maybe Esto¬ 
nia was simply an advertising campaign. 

Ene Ergma is a formidable woman—tough 
and smart. At 63, the speaker of the Estonian 
parliament looks like she'd be as comfort¬ 
able driving a tank as playing with the grand- 
kids. She has a PhD from Russia's Institute of 
Space Research, where she wrote a disserta¬ 
tion titled "Unstable Thermonuclear Burn¬ 
ing at Late Stages of Stellar Evolution." 

Today, she leans toward me in her gilded 
office in the parliament building and says that 
she suspects the attacks were a test. "Estonia 
is a NATO country," she says. "Attacking us is 
one way of checking NATO's defenses. They 
could examine the alliance's readiness under 
the cover of the statue protest." 

An alliance, however, could not use 
the siege defense that Estonia initially 
employed—the NATO countries can't all cut 
themselves off from the world. And they'd 
have a hard time fighting back: Since gov¬ 
ernments don't control the Internet, they 
can't effectively fight such a war on their 
own. They can't raise an Internet army 
from scratch, because the key element in 
defending against botnets is a network of 
trust. The international community would 
have to rely on the already established com¬ 
munity of the Vetted. In this new world of 
Internet warfare, armies will be replaced 
by badminton-loving geeks. 

Ergma understands this. She spent years 
studying nuclear energy and watched the 
world transform as it wrapped itself around 
the advent of nuclear technology. For her, 
information warfare is a similar defining 
moment in world history. "When I look at 
a nuclear explosion and the explosion that 
happened in our country in May, I see the 
same thing," she says. "Like nuclear radia¬ 
tion, cyberwar doesn't make you bleed, but 
it can destroy everything." CO 
////////////////^^^^ 

Contributing editor joshua davis 
(www.joshuadavis.net) wrote about Linux 
pioneer Hans Reiser in issue 15.07 
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to hit home. It worked. 

The ideal in gameplay, the goal every 
developer aims for, is an experience that 
keeps players in a "flow" state—constantly 
surfing the edges of their abilities without 
bogging down. Modern videogames are often 
compared to Hollywood movies, but the 
comparison, many Bungie designers will tell 
you, is inaccurate. A movie is static. "You sit 
there and absorb it all in a single two-hour 
shot, and it's perfectly linear," says Frank 
O'Connor, one of the writers tasked with 
scripting the story line in Halo 3. 

Creating a game, in contrast, is like a 
combination of architecture—construct¬ 
ing environments that influence the behav¬ 
ior of people inside them—and designing a 
new sport. Gamemakers have to devise a 
system of rules and equipment that gives 
players a few basic goals and then allows 
them to find their own ways of achieving 
those goals. The flow comes from constantly 
discovering innovative ways to solve these 
open-ended problems. 

Of course, this means that players will 
sometimes surprise game designers by 
doing things even they never thought of. This 
spring, executive producer Jonty Barnes 
watched a tester run around in a multiplayer 
level of Halo 3 that's constructed like a deep 
canyon. A bunch of Gravity Lifts were scat¬ 
tered around the bottom, and the player was 
bouncing from one to another. Then the tes¬ 
ter got a clever idea: He grabbed one lift and, 
holding it, jumped into another one, launch¬ 
ing himself up onto a high ledge. He then 
placed the second lift on the ledge and used 
it to bounce up even higher, landing on the 
top rim of the canyon. That area wasn't even 
supposed to be accessible to players. 

"So he's up running on the canyon ledge, 
and the engineers are going, 'Christ, how 
the hell did that happen? Do you know what 
kind of bugs this is going to cause?'” Barnes 


laughs, a hint of pride in his voice. "But that's 
what you get when you set people free in 
your world." 

Halo 3 is a vibrant, beautiful game, but 
it's also a bit cartoony. It doesn't have the 
eye-popping verisimilitude of, say, Gears of 
War , a rival Xbox 360 hit from Epic Games 
that dazzled fans last winter. Many critics 
have made this same comparison, and it's 
a sore point among some Bungie design¬ 
ers. They like to note that Gears of War¬ 
like most of today's shooters—takes place 
mostly in narrow corridors with only a few 
enemies at a time, so its makers can lavish 
attention on every square foot of space. 
Halo 3 is set in sprawling outdoor levels, 
with dozens of alien enemies swarming 
onscreen at once. The vastness of the game's 
geography means that gamers can replay 
each battle several times, trying several 
radically different ways to fight through it. 
It also means that Bungie's designers have 
to spread the Xbox 360's processing power 
around more thinly. 

But though expansive levels maybe one of 
the keys to Halo’s appeal, the problems they 
cause go well beyond graphics. Enormous 
battlefields also create lots of places where 
things can go wrong—areas where players 
can get bored, stuck, or killed. This has been 
one of the main challenges facing Halo 3’s 
designers; it first showed up in testing of the 
beginning Jungle level. Players were simply 
baffled about where to go. 

In the lab, Pagulayan pulls up an early map 
of Jungle; on it are superimposed the loca¬ 
tions of about 30 testers after half an hour of 
play. The dots are scattered throughout the 
terrain. This, he says, is bad: It means that 
people were wandering aimlessly instead 
of progressing through the level. "People 
were lost," Pagulayan says. "There wasn't 
much deep analysis to do here." 

To solve such problems, the designers 
must subtly direct player movement by alter¬ 
ing the world in small ways. In this case, they 
decided to change the geography of the Jun¬ 
gle level so that in certain places players had 
to jump down a steep ledge to reach the next 
area. This way people can't go backward, 
because they can't climb back up the ledges. 
Pagulayan shows me a map from the next test¬ 
ing round, after the fix was implemented— 
and sure enough, all the dots are clustered 
in tight bunches, right where they are 
supposed to be. | continued on page 192 
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The Science of Play 

CONTINUED FROM PAGE 134 

Another case of terrain-sprawl trouble 
popped up a few months later in one of the 
upper levels. The level is intended to intro¬ 
duce vehicle combat, with players follow¬ 
ing a bunch of their fellow marines as they 
clamber aboard Warthog ATVs and ride 
out over a wide-open plain. But Pagulay- 
an's data showed that a significant number 
of players were trudging across the plain 
on foot. It turns out the designers hadn't 
put enough vehicles in the scene, and the 
artificial-intelligence marines were tak¬ 
ing them all before players realized they 
were supposed to hop aboard. The solu¬ 
tion: More Warthogs. 

On a sunny Thursday afternoon, I'm finally 
allowed my own taste of Halo 3. I'm escorted 
into the faux game room, seated in the comfy 
chair, and handed a controller. I'll be play¬ 
ing the Jungle mission. Pagulayan settles 
behind the one-way mirror to observe. 

As I wander through the lush forest, I'm 
struck by details: Steam rising off felled logs, 
clusters of insects flying in clouds, plants that 


sway realistically as I brush past them. Halo 3 
may not have the most advanced graphics 
available, but it's noticeably more gorgeous 
than the previous Halo games. Soon, though, 
I get confused; I try to follow one of my com¬ 
rades up a short cliff, but I can't scale it. It 
takes me five minutes to figure out that I'm 
supposed to go around instead. 

Then, bang—the action starts. A phalanx 
of Grunts comes squealing to attack, and 
soon I'm wearing out my trigger finger as 
I blast away with my machine gun. Sure 
enough, the "golden tripod" balance has 
been restored. The guns seem to run out of 
ammunition more quickly than usual, so I'm 
constantly opting for punching attacks and, 
later, grenades to take down large groups 
of enemies. It takes me a while to figure out 
which button controls my melee attack— 
where my avatar runs up and smashes an 
opponent in the head—but once I get it right, 
I discover that it's enormously satisfying: 
Each blow delivers a moist, brutal impact 
that sends foes flying. 

After half an hour, Pagulayan pulls me out 
of the room for a debriefing. I'd been tem¬ 
porarily flummoxed at the cliff, he observes. 


"We've had participants spend 30 minutes 
trying to climb up there." He thinks the 
designers will need to make it easier, maybe 
adding a little arrow to show the correct 
route. He also picked up my confusion over 
the melee attack button. Other testers are 
having the same problem, and Bungle is not 
yet sure how to fix it. 

Pagulayan makes notes on my experi¬ 
ence-more data to feed into the Bungie 
machine. They'll crack these problems, he 
is sure. They'll solve the mystery of why 
some Brutes are going AWOL in a later Jun¬ 
gle battle. They'll train their AI marines so 
they don't keep mindlessly hollering the 
same curses over and over while fighting. 
And they'll figure out how to get players to 
monitor their ammo—before they run out 
and get gunned down. 

Last week 52 percent of players gave the 
Jungle level a 5 out of 5 rating for "fun," and 
another 40 percent rated it a 4. 

Pagulayan wants to do better. DS 

/////////////^^^^^ 

Contributing editor clive Thompson 
(clive@clivethompson.net) wrote about 
collective intelligence in issue 15.07. 
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The Black Lagoon 


CONTINUED FROM PAGE 173 

test a huge number of possible medicines 
against a huge number of diseases. Research¬ 
ers inject tiny amounts of compounds into 
hundreds of small wells in giant gridded 
plates. Target cells sit at the bottom of the 
wells—if the compound kills enough of them, 
software flags the hit. The technique can 
be used with both natural and synthetic 
compounds, and the procedure also works 
in reverse: Researchers can test a target 
against an array of chemicals to see which 
ones will attack it. High-throughput assays 
have transformed a hit-or-miss process into 
a practical research strategy. 

Rut all that tech is useless without a com¬ 
pound to test. That's the front end of drug 
discovery, where the Stierles are situated. 
They're finding the microbes that make 
the compounds to test in those grids—an 
unlikely pursuit for scientists working in a 
little lab at a tiny college in a nearly dere¬ 
lict mining town whose onetime pride and 
joy is now a punch bowl filled with poison. 
Funding to run the lab (and pay their sala¬ 
ries) comes hard: When they first applied 
to the National Science Foundation for a 
grant, the couple came up empty. "On the 
East Coast, all they have are abandoned 
quarries," Don says. But rock quarries filled 
with water don't generally turn toxic. "So 
they don't really understand when you tell 
them about a source of microorganisms 
that's the size of Berkeley Pit.” 

The Stierles tried again and failed—many 
times. Andrea came to wonder whether any¬ 
one was reading the proposals at all. One 
reviewer, she says, even commented that 
their proposal ignored "one crucial part of 
the equation—the fish." 

So they stalled on their own, growing cul¬ 
tures in the lab, extracting chemical com¬ 
pounds from them, and driving 180 miles 
round-trip everyweek to Montana State Uni¬ 
versity, in Bozeman, to analyze the extracts 
with the mass spectrometer there. They 


ran out of money, dipped into their savings, 
wrote more grant proposals, and struggled 
forward until 2002, when the US Geological 
Survey, interested in bioremediation and the 
unique geochemistry of the pit, funded them 
for four years. Then, in 2004, they competed 
for and won $150,000 per year for five years 
from a National Institutes of Health pro¬ 
gram targeting small states without presti¬ 
gious research universities that nevertheless 
somehow come up with good science. 

Today, the Stierles grow their microbes 
in petri dishes and flasks arranged about 
their two-room lab—142 different creatures 
stacked in plastic hockey pucks, display¬ 
ing colors ranging from DayGlo chartreuse 
to gumbo brown. The researchers wait for the 
microbes to produce chemical products and 
then extract and purify them—all by hand. 

Once they have a microbial extract, they 
prescreen it with an enzyme assay kit, test¬ 
ing it against an enzyme produced by tumor 
cells. The Stierles don't have robots. "I'm 
the automation," Don says. If the extract 
blocks enzymatic activity, they send it to 
the NIH to be tested against a 60-cell-line 
screen maintained by the National Cancer 
Institute, living samples from eight differ¬ 
ent solid tumor cancers. If they get another 
hit at the NCI, they write up the research 
and publish it. To their knowledge, they're 
the only researchers doing drug discovery 
in toxic waste dumps. "Each year, we see 
about 80 percent of the same things we saw 
the previous year," Andrea says. "But it's a 
changing ecosystem, and any time you look, 
you have the possibility of seeing stuff that 
nobody's seen before." 

Their first big hit, berkeleydione, came 
from a Penicillium species they found in 
a pit-water sample in 1998. It inhibited 
the growth of non-small cell lung cancer. 
That gave them enough credibility to keep 
at it. Then, in 2002, they found a Penicil¬ 
lium species that, like berkeleydione, was 
unique to Berkeley Pit. A compound it made 
worked against the enzymes in their assay 
kit and in the NCI 60-cell assay, where an 
extract from the stuff attacked cells from 
OVC AR-3, an ovarian cancer. “With the first 
compound, the reaction was like, 'Well, 
OK, that's interesting,"' Andrea says. "But 
when we did it again, it was, 'Wow! Maybe 
there's more to these pit microbes than 
we thought.'" Don and Andrea named the 
extract berkelic acid. 

So why aren't the Stierles world-famous 


cancer researchers? Finding a chemical that 
is “active against" or "inhibits the growth 
of" tumor cells is a triumph—but only the 
beginning. "Most anticancer compounds are 
basically poisonous chemicals," Andrea says. 
"We are trying to show proof of concept— 
that by identifying compounds that inhibit 
particular enzymes, we can find compounds 
with selective anticancer activity." 

Of course, the Stierles have no idea 
whether anything they find will actually 
lead to a medicine. "What you wait for is a 
partner," Andrea says. “We don't have a big 
enough lab to do large-scale fermentation." 
It will be up to bigger, richer enterprises— 
Big Pharma—to shepherd berkelic acid 
through all the research-and-development 
hoops. That's who will replicate the Stier¬ 
les' findings on a large scale. That's who will 
do "mode of action" studies, watching the 
compound under a microscope to see how 
it works. That's who will conduct fermen¬ 
tation experiments to determine how to 
produce the gallons of compound neces¬ 
sary for tests. And then there will be the 
trials—on enzymes and animals first, and 
perhaps eventually on people. Is it safe? 
Does it do what the Stierles' work suggests 
that it might? The Stierles have neither 
the infrastructure nor the money to even 
begin this process. 

They're creeping into their fifties now, 
and while they still speak fondly of past 
research summers spent skin-diving off 
Hawaii and Bermuda, that phase of their 
lives is probably over. For better or worse, 
they are wedded, like the city of Butte, to 
Berkeley Pit. In town, the upper floors in 
the big old buildings are boarded up. Lower 
floors have become storefront shops selling 
"antiques" that probably came from the 
upper floors. Local businesses are shutting 
down, replaced by megastores crouched 
near freeway on-ramps. And up on Butte 
Hill, Berkeley Pit continues to percolate, and 
the samples keep coming to the Stierles' lab. 
Andrea says she and Don have found more 
"compounds of interest," and as they pub¬ 
lish their results the buzz will grow. Fund¬ 
ing will rush into their lab like water into 
Berkeley Pit Lake, benefitting the Stierles 
and their university as the mine provides a 
new kind of raw material for the next tech¬ 
nological revolution. HQ 
///////////^^^^ 

guy gugliotta (guygugliotta 
@yahoo.com) is a writer in New York. 
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FREE private registration 
included as well as many ■ 
other great features! 

Domain specials 
every month! Visit 
us again to find out 
what's next... 

.com? .net? .org? .us? 


SERVERS 


Need more power? 

The latest and greatest in server 
technology, our dedicated 
servers bring you no 
but the best. Visit 01 
website for monthly 
server specials. 

■■ 


Monthly 

Specials^ 
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Dell recommends Windows Vista® Home Premium, 



IN THE REAL WORLD, 
GOLIATH WINS. 

Live it up. We did. We've stocked this behemoth with a proprietary 2-stage 
cooling system, combining a liquid radiator with a thermoelectric cooling 
module, so you'll stay cool while overclocked.’ Now foes, small and large, 
don't stand a chance. Yours is here. 


New Dell - XPS * 720 H 2 C 
Starting at 

§5999 







GET YOURS AT WWW.DELL.COM/WIRED | 1-888-529-5792 


D*LL 

YOURS IS HERE 


'PRICING/AVAILABILITY: Prices, specifications, availability and terms of offers may change without notice. Taxes, fees, shipping, handling and any applicable restocking charges are extra, and vary. Offers may 
be combined with other select offers or discounts. U.S. Dell Home and Home Office new purchases only. Dell cannot be responsible for pricing or other errors, and reserves the right to cancel orders arising from 
such errors. XPS 720 H2C OVERCLOCKING: Dell warrants the full functionality of your system at factory overclocked settings. Overclocking beyond factory settings may cause system instability and reduce the 
operating life of your system components. Dell does not provide technical support for any hardware or software issues arising from any third party application, such as NVIDIA nTune 5.0, used to enable overclocking. 
TRADEMARK AND COPYRIGHT NOTICES: Microsoft and Windows are registered trademarks of Microsoft Corporation. ©2007 Dell Inc. All rights reserved. Newspaper Advertisement Supplement. 
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Is 14.4 million miles of road testing excessive? 
That depends on what kind of car you’re building. 


INTRODUCING THE ALL-NEW 2008 C-CLASS. 

legendary reputation for safety. The braking system, complete 
with perforated front rotors* is capable of stopping the car 
from a speed of 80 mph in just four seconds** The door 
hinges can hold the weight of a 200-lb man. The windshield 
wipers were designed to wash away heavy rain at autobahn 
speeds. And the suspension was tested for stability at 130 
mph, ensuring the utmost in confidence and control. 

Inside, the passenger cabin is as scientific as it is 
beautiful. Seats were not merely built for comfort, but were 
ergonomically contoured and cushioned to make even the 
longest journeys relaxing for the body. And the dashboard 
is the very first in a Mercedes-Benz to meet standards in 
helping drivers keep their attention on the road. 



Why did we drive it the equivalent of 600 times around 
the world? Why did we force it 
to endure the snowstorms of 
Scandinavia, the dust storms 
of Namibia and every torturous 
climate in between? And why 
did we subject the new C-Class 
to so many miles on the earth’s most unforgiving and 
punishing roads? The answer is simple: because we 
promised you a Mercedes-Benz. 

After seven years of unremitting testing, we bring you 
the 2008 C-Class. From its very core, with over 70% of the 
body built with high-strength steel, it is a tribute to our 



THE C-CLASS. Nothing is too excessive when you're building a car like this. Starting at $31,975. 
-—---— Unlike any other. -- 



Mercedes-Benz 


MBUSA.com 


2008 C300 shown with optional 18 B AMG 5-twin-spoke wheels.‘Only available in C-CIass Sport Sedans. “Skid pad test results. Actual braking distances vary depending on surface, tire conditions and brake 
maintenance system. For more information, call 1-800-FOR-MERCEDES, or visit MBL9SA.com. 

























